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OPERATORS SAFETY SUMMARY 



T)ie general safety Information In this part of the summary Is for 
both operating and servicing personnel. Specific warnings and 
cautions will be found throughout the marxtal where they apply 
and do rat appear In this summary. 



TERMS 

In This Manual 

CAUTION statements Identify conditiorts or practices that could 
result in damaige to the equipment or other property. 

WARNING statements identify conditions or practices that could 
result in personal injury or loss of life. 



TERMS 



Power Source 

This product is intertded to operate from a power source that will 
not apply more than 250 volts rms between the supply 
conductors or between either supply conductor and ground. A 
protective grourxj connection by way of the grounding conduc- 
tor in the power cord is essential for safe operation. 

Grounding the Product 

This product is grourxtod through the grounding conductor of 
the power cord. To avoid electrical shock, plug the power cord 
Intoaproperly wired receptacle before making any connections 
to the prcxluct input or output terminals. A protective grourKi 
corviection by way of the grouridirig corxtuctor in the powercord 
is essential for safe operation. 

Danger Arising from Loss of Ground 



As Marked on Equipment 

CAUTION indicates a personal irijury hazard rx>t irrvnediateiy 
accessible as one reads the markinj^ or a hazard to property, 
including the equipment itself. 

DANGER indicates a personal injury hazard immediately 
accessible as one reads the marking. 



SYMBOLS 



upon loss of the protective-ground connection, all accessible 
conductive parts (including knobs and controls that may appear 
to be Insulated) can rerxjer an eiectrlc shock. 

Use the Proper Power Cord 

Use only the power cord and connector specified for your 
product 

Use only a power cord that is in good conditkxi. 

Use the Proper Fuse 



In This Manual 




This tymbol IndtoaiM where appioable oaulfotwy 
or other Mormation is to be found. 



To avoid fire hazard, use ortiy a fuse of the correct type, vottage 
rating and current rating as specified In the parts list for your 
product 

Do Not Operate In Explosive Atmospheres 



As Marked on Equipment 






DANGER -High vottage. 



Toavoidexpioeion, do not operate this instrument In an explosive 
atmosphere unless it has been specifically certified for such 
operattoa 

Do Not Remove Covers or Panels 




ProlBCllvB ground (serto) tocminal. 




ATTENTION - Refer to manual. 



To avoid personal irtjury, do rxX remove the product covers or 
partels. Do rvX opet^ the instrument without the covers and 
panels properly installed. 
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Servic* Safety Summary 



SERVICING SAFETY SUMMARY 



FOR QUALIFIED SERVICE PERSONNEL ONLY 



Rater also to the preceding Operators Safety Summary. 



Do Not Service Alone 

Do not perform Internal service or adjustment of this product 
unless another person capable of rendering first aid and 
resuscitation Is present 



Use Cere When Servicing With Power On 

Dangerous voltages exist at several points in this product To 
avoid personal ii^ury, do not touch exposed connections or 
components while power is on. 



Disconnect power before rerrx)virg protective panels, sotderirx), 
or replacing components. 



Power Source 

This product is intended to operate from a power source that 
does not apply more than 2S0 volts rms between the supply 
conductors or between either supply conductor and ground. A 
protective ground oonrwction by way of the grounding conduc- 
tor In the power oord is essential for safe operation. 



vl 
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SPECIFICATION 



INTRODUCTION 

The PG 509 Pulse Generator is a fast-risetime puise source 
ptodudno narrow rectangular pulses at a repetition rate of 50 
KHz.The PG 509 can deliver a continuous puise train at an 
anplltude of 25 volts into an output load of 50 ohms. 

The PG 509 Pulse Generator Is a TM 500 Series plug-in 
instrumenLAtl furrctlonal electronics are irx:iuded, but It requires 
Insertion In a TM 500 or TM5000 Series Power Module 
Mainframe for kiterf^ng to basic power supplies. 



The PG 509 Pulse Generator was primarily desigrred to be an 
IntegrBl part of a test system. Figure 1-1 shows primary 
co m ponents arxj connections Immediately related to the Pulse 
Generator In a typical system. Other than the System Controller, 
Device Under Test, artd PG 509, these are: 



• A programmable attenuator (TEKmONIX AT 5010, or 
equivalent); used to provide system selection for the 
degree of attenuation required. 

• A high frequerxty multiplexar/switcher 
(TEKTRONIX SI 5010, or equivalent); used to route inputs 
and outputs between instruments and test devices while 
under system control. 

Note that while the PG 509 is rK)t under direct GPIB control, it is 
typically directed by Instruments that are. In a mostly Tektronix 
instrument configuation, this would typically mean that the 
PG509 be Installed In a TM 5000 (programmable plug-in 
compatible) Power Module, as is required for the other 
two devices. 



Standard Accessory 

1 Instruction martual 




Figure 1-1. PG 509 typical system Installation. 
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SpecifIcatJon 



PERFORMANCE CONDITIONS 

The limits stated In the Performance Requirements column of 
Table 1-1 are valid only if the PG 509 Is operated in an ambient 
temperature between 0*C anti + 50*C, unless otherwise stated. 



The PG 509 must be In an environment whose limits are 
described under Environmental Characteristics (Table 1-2). 



Allow at least 15 minutes warm-up time for operation to specified 
accuracy. 60 minutes after storape In high humidity environment. 



lU>le1-1 

Electrical Characteristica 



Ctiaracterlstics 


Performance Requirements 


Output Amplitude 


2SVIntoS0n. 


variable Amplitude Range 
Front Panel Adjustment Range 


±5%. 


Amplitude Control Input 


Maximum safe input voltage ^10 V. 


Input Current 


Output Voltage 


< -0.15 mA 


Output Is corttroiled by the front 
panel VARIABLE AMPUTUDE 
adjustment 


-0.5 mA 


2625 V ±.2%. 


-1i)mA 


25i»V±.2%. 


-1.5 mA 


23.1^ V ±2%. 


Pulse Output Frequerx:y 


50 kHz ±.10%. 


Pulse Wkjtfi 


44 ns ±2 ns (measured at 50% poirts). 


Puisa Disable 


TTL logic low to disable; maximum safe input vottage < 10 V. 


Rise Tima 


350 ps ±.50 ps (measured at System output connector). 


PRETRIGGER Out 


220 mV ±20% (into 50 H). 


PRETRIGGER signal before PULSE OUTPUT signal 


115 ns ±.25% (delay factor). 
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Table 1>2 

Environmental Charactertstica* 


Characteristics 


Description 


Temperature 


Meets MIL-T-28800B, class 5. 


Operating 


0*Cto +50»C. 


Non-operating 


-55«Cto +75«C. 


Humidity 


Meets MIL-T-28800B, class 5. 

95% RH. 0*Cto +30*C 
75%RH.to40*C 
45% RH.to50*C. 


Attitude 


Meets MIL-T-28800B, class 5. 


Operating 


4.6 km (15.00 ft). 


Non-operating 


15 km (50,000 fl). 


Vibration** 


Meets MIL-T-28800B, class 5, when installed in qualified power modules**. 
0.38 mm (0.015 in) peak to peak, 5 Hz to 55 Hz. ^ minutes. 


Shock 


Meets MIL-T-28800B, Class 5, when installed In qualified power modules^. 

20 g's (1/2 sine), 11 ms duation, 3 shocks in each diractlon along 3 ma)or 
axes, 18 total shocks. 


Bench Handling** 


Meets MIL-T-288006, class 5, whan installed in qualified power modulas^. 
12 drops from 45*. 4 in or equilibrium, whichever occurs first 


Transportation 


Qualified laxler National Safe Transit Association Preshipment Test 
Procedures 1A-B-1 and 1A-B-2. 


EMC 


Within limits of FCC Regulations, Part 15, Subpart J, Class A; VDE0871; arvt 
MIL-461A tests RE01, RE02, CE01, CEOS. RS01, RS03, CS01, and CS0^ 


Electrical Discharge 


20 kV maximum charge applied to Instrument case. 



^WKh povMT module. 

^fleqidres retainer dip. 

*Refer to TU 6000 Rmwer Module apodfieatlona. 
*WWmuI Power Module. 





Table 1-3 

Mechanical Characteriatics 


Characteristics 


Description 


Nominal Overall Dimensions 




Height 


4J61 In (126.0mm). 


Width 


2.63 In (66.8 mrr^. 


Length 


11.493 in (291.9 mm). 


Net Weight 


2 lb (0.907 kg). 


Finish (front panel) 


Plastic/aluminum laminate. 
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Section 2 

SYSTEM INSTALLATION 



PREPARATION FOR USE 
Operating Environment 

The PG 509 should be operated In a clean, controlled 
environmertt that does not exceed the environmental limitations 
listed In Section 1, Table 1-2. 



NOTE 

Before Installation, refer to the Operators Safety 
Summary In the front of this manual and to the 
Change tnformaPon section at the rear of this 
manual. Also refer to the power module Instruction 
manual for line voltage requirements and power 
module operation. 

The instument operates in any compartment of a TM 500 or 
TM 5000 Series Power Module. Refer to the TM 500/5000 Series 
Power Module Instruction Manuals for module connector infor- 
mation, as well as details on line voltages and general power 
module operatioa 



The PG 509 must be calibrated in the system it will be used with. 
The specifications listed in the previous section are for the 
PG 509 at the system output, not at the PG 509 front panel. 



Installation and Removal 




To prevertt damage tothePG 509, turn off the power 
rrmdule before Installation or removal. Do not use 
excessive force when installing or removing the 
PG 509. Refer to the Operator Safety Summary at 
the front of this manual and check the change 
Information at the back of this manual for additional 
safety notes. 

FigurB2-1 shows the installation and removal prooedure. Check 
to see if the plastic barrier on the interconnecting jack of the 
selected power module compartments matches the cut-out in 
the circuit board edge connectors at the rear interface. 



Aligpi the chassis of the plug-in unit with the upper and lower 
guide rails of the selected compartments. Push inward arfo press 
firmly to seat the circuit board edge o onnector B in the 
Inferamecting jacks. 
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System Installation 



To remove the PG 509, turn off the power module and puli on the 
release latch (front panel, lower left comer) until the 
irrterconnecting jacks disengage. Pull straight forward to remove 
the plug-in from the power module. 



Power-Up and Front Panel Indications 

Apply power to the PG 509 by activating the POWER switch on 
the TM 500/TM 5000-Series power module. 

There Is no Indication on the front panel that power Is applied. 



BARKER 
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Figure 2-1. Installation and Removal. 
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System Installation 



FRONT PANEL CONTROLS AND 
CONNECTORS 

See Figure 2-2 for the PG 509 front panel controls arxJ 
oomectoTB. 

Connections to the front panel PULSE OUTPUT SMA-type 
connector should be made using a high quality semi-rigid 50-0 
coaxial cable, such as Tektronix part rxjmber 015-1015-00, or 
better. 

For best vswr (voltage-standing wave ratio) and maximum 
power transfer oorxlitions, the signal source output impedance 
should match the input load Impedance of the signal receiving 
device. Unmatched source and load impedances degrade the 
vswr specifications. If terminators are used, they should be 
placed at the signal source or load (or both), never at the front 
panel PULSE OUTPUT SMA-type connector. 




7755-12 



Figure 2-2. PG 509 front panel controls and connectors. 

^ PRETRIGGER Connector 

Outputs a trigger pulse In advance of the output pulse 
(from the PULSE OUTPUT connector) to properly trigger 
related calibraticn equipment 



^ VARIABLE AMPLITUDE Adjustment 

This adjustment varies the output level of the PULSE 
OUTPUT connector signal. 

^ PULSE OUTPUT Connector 

SMA-type plug-in output signal connector. 

^ AMPLITUDE CONTROL INPUT Connector 

This connector provides a means of controlling the output 
amplitude of the generator via an kiput current source that 
varies between 0 mA and -2 mA. For currents less than 
-0.15 mA. the generator output level is controlled by the 
front panel VARIABLE AMPLITUDE adjustment. This input 
is also at the rear module comector. 



^ PULSE CONTROL INPUT Connector 

This input enables or disables the generator output signal. 
Whan the signal to the connector is a TTL LO, then 
generator output signal Is disabled; when a TTL HI, the 
generator out^ signal Is anabied. This Input is also at the 
rear module connector. 



REPACKAGING INFORMATION 

If the instrument Is to be shipped toaTektrcnix Service Center for 
service or repair, attach a tag showing: 

• Owner (with address) and the name of the irvUvidual at 
your firm that can be contacted 

• Oomplete Instrument description and its serial number 

• A description of the service required 

If the oritfnal package is rx)t fit to use or not available, repackage 
the instnjment as follows: 

• Surrourxj the instrument with polyethyiene sheeting, or 
cXher suitable material, to protect the extartor finish. 

• Obtain a carton of oomjgated cardboard of adequate 
strength that has inside dimensions no less than six inches 
more than the instrument dimensions. 

• Cushion the Instrument by tightly packing dunnage or 
urethane foam between the carton and the instrumem, on 
all sides. 

• Seal the carton with shipping tape or an Industrial stapler. 



The carton test strength for your instrument is 200 pouTKls. 
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APPLICATIONS 



Section 3 



SYSTEM FUNDAMENTALS 

Some fundamental factors to consider when preparing tf^e 
PG 509 Pulse Generator for use Inasystemwili be covered in this 
section. These systems provide a basis for the development of 
other specialized systems as required by specific applications. 



Pulse Definitions 

The fol lowing terms are commonly used In describing pulse 
characteristics and are defined here for convenierx». The terms 
are illustrated and applied in Figure 3-1. The other waveforms 
represent typical output waveforms in order to show the 
relationships. The terms and their definitions are: 

• Risetime V 'Die time Interval during which the amplitude of 
the output voltage changes from 10% to 90% of the rising 
portion of the pulse. 

• Falitimeti: The time Interval during which the amplitude of 
the output voltage changes from 90% to 10% of the falling 
portion of the waveform. 



• Pulse Width (or Duration) V The time duration of the pulse 
measured between the 50% amplitude levels of the rising 
arxi falling portions of the waveform. 



• Tilt A measure of the tilt of the full amplitude, flat-top 
portion of pulse.Thetilt measurement is usuallyexpressed 
as a percentage of the amplitude of the rising portion of 
the pulse. 



• Overshoot: A measure ofthe overshoot occuring generally 
above the 100% amplitude level. This measurement is 
also expressed as a percentage ofthe pulse rise. 



Bear In mind that these definitions are for guide purposes only. 
When the pulses are very irregular (such as excessive tilt, 
overshoot, etc.) the definitions may become ambiguous. In such 
cases, a more complete description of the pulse will probably 
be necessary. 



OUTPUT 




OUTPUT 

WAVEFORM 




tre RtSETME 
tfs FALL TIME 
tws PULSE WIDTH 

% TILT »|-X 100% 

%OVERSHOOTs ^X100% 
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Rgure 3-1. Terms used In describing pulse characteristics. 
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Applications 



Rise Time 

The rise time of any particular assembly of the PG 509, an 
oscilloscope (conventional or sampling), arxt accessory pieces 
such as coax cables, is a variable depending upon the cable 
characteristics as well as individual risetimes. The ‘root of the 
sum of the square* method can generally be applied as an 
approximation method only, as skin effect losses of the cables do 
not add properly using this method. (The root-sum-squares 
method applies accurately to Gaussian syrtems only.) 



As a general njle. If the equipment or signal being measured has 
a rise time 10 times slower than the PG 509 and other related 
measurirtg equipment, the error Is 1 %. This amount is small and 
can be oonsideted to be negligible. If the equipment being 
measured has a rise time three times slower than the related 
measuring equipment, the error Is slightly less than 6%. By 
keeping these relationships in mind, the results can be 
interpreted intelligentiy. 



Waveforms 

The Illustration shown in Figure 3-2 can be used as a guidelirre 
for the tbilowing general considerations: 



• Oscillos c ope s should have a vertical system rise time 
about orre-seventh of the fastest signal applied to keep 
system errors to a minimum. Corrversely, If the signal rise 
time is at least seven times faster than the rise time of the 
osciliaecope vertical system, the displayed (observed) 
waveform will have a rise tirrre that Is very dose to the rise 
time of the vertical systent 

• The (Ssplayed rise time is related to total system 
bandwidth. A system with limited high-fraqiancy 
response will produce a displayed rise time that is slower 
than expected. If a fast-step signal produces a crt display 
with little or not over sh oot or ririging, the product of 
oscillosoope rise time aixl osdlloGCope bandwidth should 
result inafactor whose value lies between 0.329 andO.350. 




Figure 3-2. Rise time dNferenee for two cascaded 
devices. 
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Rgure 3-3 illu^rates waveform distortion due to Incorrect 
high-frequency compensatiorrs. Ringing indicates incorrect 
peaking adjustments or undesired irxjuctlve effects. Excessive 
overshoot and rolloff Indicates Incorrect capacitive adjustments. 
Limited high-frequerx:y response is also indicated by rise time 
measurements that are much slower than expected. Impedance 
mismatching will usually show up as excessive aberrations 
somewhere along the fiat portion of the waveform. 




Figure 3-3. Typical htgh-frequeney tfatortton effecL 



• Shield measuring equipment leads to prevent undesIred 
coupling to other parts of the circuit. Shielding is especial- 
ly required where radiation is a problem and where 
high-impedance dividws or circuits are involved. 

• Chooee components which function properly at frequerv 
des arxJ rise times encountered. 

• Keep kt mind Inherent parameters in circuit components 
such as Irxjuctance present in capacitors or resistors. 

• Oonsider the possible nonlinear behavior of ctrcuit com- 
ponents due to changes in voltage or temperature 
coefficiants. 

• Consider the input impedance of measuring equipment 
The impedarx» may be enough to cause loading effects, 
detunirig, or undesirable reflections. 



TYPICAL APPUCATION 
Measujins OUT Rise Time 

The PG 509 can be used In conjunction with an oscilloscope to 
determine the rise time of a Device Under Test (DUT). Rise time is 
rarmaily measured between the 10% and 90% am^ltude levels 
on the ieadng edge of a waveform. The rise time of a cfisplayed 
waveform is shown in Figure 3-1. 



Before measuring the rise time of a device under test the 
combined rise time of the PGS09 ou^tut signal and the 
oscillcecope verticai amplifier system must be known. Refer to 
Figure 3-1 tor the percerttage error to be expected when the two 
devices are cascaded. For example, a 2-ns oscilloscope 
monitoring a 10-ns signal (5:1 ratio) would permit anobeervation 
error of 2%. Note that if the rise times are equal, the error Is 
41.4%. 



Basic Precautions 

For faithful reproduction of the pdee, certain precautions should 
be followed. These are summarized below: 



• Use propertypes of cables, terminations, attenuators, and 
impedam matching networks. Low-Impedance coaxial 
cables are used with the PG 509 as signal conductors. It is 
import a nt that these cables be terminated in their 
characteristic Impedance (50 ohms) to prevent reflections 
arxj stancflng waves unless you dellberatsly wish to 
Improperly tarminats the cables. One application tor 
improper termination would be to boost the signal to an 
amplifier Input by leaving the end of a nansrTtisslon lina 
irtermi na ted. 

• Keep unshielded wires of uncertain impedarK» short so 
that reflection arxl/or cross-coupling Elects are not 
introduoed. Keep ground-return paths short and dired 
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THEORY OF OPERATION 



Section 4 



INTRODUCTION 

This section [xovides a discussion of the nnajor elements 
Incorporated in the schematic for the PG 509 Pulse Generator. 
The circuit consists of six major elements; Clock and Pretrigger. 
Pulse Delay, Strobe Generator, Output Pulse and Regulator, 
Charge Line, artd Power Supplies. An illustration showing the 
relationship of the circuit elements, as well as major control and 
output locations, is provided in Figure 4-1. 



The PG 509 Pulse Generator produces narrow, fast rise, 
rectangular pulses at a repetition rate of 50 kHz. The method 
used in this generator char^ a length of coaxial cable which is 
then switched to the 50-ohm load with a transistor switch 
operating in avalanche mode.The charge line contained within 
the unit develops a pulse width equal to twice the electrical 
length of the line. Fbrthe model, this width isequivalentto44 ns. 
The nominal output amplitude of the pulse is 25 V into 50 ohms. 



A foldout schematic is located In the Diagrams section near the 
back of this manual. The following paragraphs descrftie the 
individual elements. 



CLOCK AND PRETRIGGER 

Transistors Q30 arxJ Q35 form a Schmitt Oscillator producing a 
low-duty cycle, pxisitive-going pulse at the collector of 030. The 
repetition rate is set by 040, a 0.9 mA current source, and C28, a 
0.1)iF capacitor in 040’s collector. A positive-going ramp of 
approximately 2 volts Is supplied to the base of 035, turning it off 
when the base goes more positive than the base of 030. The 
voltage step at the collector of 030 turns 045 on, discharging 
C28, resetting the Pretrigger Schmitt, and supplying a puisefrom 
the emitter of 045 to the Pretrigger Schmitl circuit 



The Pretrigger Schmitt circuit 050 and 058, outputs a positive 
voltage pulse of 220 mV at J55 into a 50-ohm load and a 2 V 



pulse to the arxxle of CR20. The purpose of this circuit Is to 
supply a trigger pulse In advance of the output pulse to properly 
trigger calibration equipment 

PULSE DELAY CIRCUIT 

The positive going Pretrigger pulse turns off 060 and 065. This 
allows C25 to start charging in a negative direction. When the 
voltage becomes sufficiently negative to turn on CR16, the 
current from currerrt source 070 is switched to 075. 



The resistor chain in the base of 075 determines where 075 turns 
on, and therefore the time after the Pretrigger pulse. This 
provides a nominal delay of 1 15 ns. A pulse is coupled from 075 
to the base of 080 through traristorrnerTZ turning on 080. The 
negative portion of the Pretrigger pulse at the arxxle of CR20 is 
zero voits. This allows 060 to oorxluct. turning on 065 which 
discharges C25 arxl resets the delay circuit Diodes CR17, CR1 8 
arxt CR19 prevent 065 from saturating, thereby errsuring a 
fast turn-off. 



STROBE GENERATOR 

Transistors 083 arxl 090 form a regulated power suppi y from the 
150 V unregulated input This is used to supply -MlOvoltsto 
the collector of 080 which Is biased to operate in the 
avalarx:he mode. 



Transistor 080 will avalanche whan a pulse from T2 fonward 
biases its base-emitter jiaxrtion. Capacitor C20 is then dis- 
charged through R64, R99, and the primary of T1 . This produces 
a voltage in the secorxlary which is sufficient to forward bias the 
base-emitter jurxffion of Q100, the output switching transistor. 
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OUTPUT 

Transistor Q100 is biased to operate as an avalanche transistor 
switch which connects DL100, a charged 50-ohm coaxial cable 
(Charge Line), into a SO-ohm load when conducting. 



The output pulse Is peak detected and applied to the gate of 
Q160A. It is compared with a reference voltage received at the 
gate of Q160B from the collector of Q210/TP1. This reference 
voltage, nominally 23.4 V, can be varied by adjusting R18, the 
voltage at pin 2 of J25, or the current at pin 2 of J5. 



The amplifier consisting of transistors Q1 10, Q120, Q130, Q140, 
Q150, Q160, and U210A adjusts the voltage at the cdiecta of 
Q100 urttil the output pulse is similar to the reference from 0210. 



varying the nominal -1 mA of current Input to J5 pin 2 by 
±.0.5 mA will vary the output voltage ±5%. Decreasing the 
currenttoapproximately -0.15mAorlesswillcausetheoutputof 
U210C to switch positive, turning off Q224B, disabling the Input 
from J5-2/P1B-15, arrd turning on Q224A, enabling the front 
panel VAFUABLE AMPLITUDE control through J25. 



Transistor 0200, CR203 arKj R44 limit the maximum current that 
OllOcan supply, to about 10 mA. Diode VR210.a75-voit Zener, 
andCRII limit the O100 collector voltage to about 100 volts In 
the abserxre of an output pulse. Note that without control, the 
voltage on the Charge Line center conductor can go to the 
unregulated value of about -I-200V, depending on the line 
voltage. Pin 1 of J5 provides a means to disable the output when 
a TTL logical LO is supplied by the attenuator, AT 5010, so that 



switch contacts will not be damaged as various ranges are 
selected. 

CHARGE LINE 

The Charge Line is a high quality, teflon dielectric, 50-ohm 
cxjaxial cable, installed in a coil within the module. The lirre is 
connected to J100 at one end and left open terminated at the 
other. The line has a total physical length of approximately 
15 - 1/2 feet and an electrical lerigth of about 22 ns. The Output 
Pulse width is equal to twice the electrical length of the line; thus 
the pulse from Q100 results in a pulse width of approximately 
44 ns. Capacitors C101 , C102, and C103 are In parallel with the 
Charge Line arrd are used to adjust the flatness and aberrations 
of the pulse. 



POWER SUPPLIES 

Theurvegulated + 150-V supply is made by connecting some of 
the TM 5000 power module transformer windings in series and 
then doubling the result 



All other voltages used by the PG 509 Pulse Generator are 
regulated on the circuit board. Voltages used, as well as principal 
iraegrated circuits associated with each voltage regulation, are 
provided below: 

U20A+9V 

U20B-9V 

U10A+18V 

U20A-18V 
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Figure 4-1. PG 509 block (fiagram. 



PG 509 Pulse Generator Instruction Manual 



4-3 



Section 5 



PERFORMANCE CHECK PROCEDURES 



INTRODUCTION PREPARATION 

This procedure is used to verify proper operation of the Test equlpmerrt items listed In Table 5-1 are required to perform 

Instrument and its controls. These checks may also be used as this procedure, 

an acceptance test arxi as a preliminary troubleshooting aid. 



PERFORMANCE CHECK INTERVAL 

To ensure Instrumertt accuracy, check the calibration of the 
PG 509 every 1000 hours of operatioa or every six months if 
used infrequ^y. 



Tibie5-1 

Test Equipment Required 



Kern and Description 


Use 


Examples of AppBcable Test Equipment 


1. Test oscitloscope with 
probe and sarripling head 


Transient response and amplitude 
verification. 


TEKTRONIX 1 1801 with SD-26 Sampling Head. 


2. PowerModuie 


Power plugins. 


TEKTRONIX TM 500/5000-Series Power Module. 


3. Digital Voltmeter 


Amplitude check. 


TEKTRONIX DM501A OMM with leads. 


4. Calibration Generator 


Osdllosoope charactertzatioa 


TEKTRONIX Calibration Generator (part number 
067-1338-00). 


5. Programmable Attenuator 


Transient response and amplitude 
verification. 


TEKTRONIX AT 5010 Programmable Atterxjator. 


6. SMA 10X Attenuator 


All tests. 


TEKTRONIX Attenuator (part number 015-1003-00). 


7. SMA-to-BNC Adaptors 
(2 required) 


Transient response and amplitude 
verification. 


TEKTRONIX Adaptors (part number 015-1018-00). 


8. BNC-to-BNC cable 


All tests. 


TEKTRONIX Cable 42* long (part mxnber 
012-0057-00). 


9. Semi-rigid SMA-to-SMA 
cable 


Transient response and amplitude 
adjustment 


TEKTRONIX Cable (part number 015-1015-00). 


10. Power Supply 


Amplitude verfficatioa 


TEKTRONIX PS 503A Power Supply. 


11. lOkG resistor 


Amplitude verification. 


TEKTRONIX 321-0289-00. 
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Performance Check Procedures 



CHARACTERIZATION OF THE 11801 
OSCILLOSCOPE 




The input sampling bridge diodes In the 50-26 
modules are of the very high frequency, low 
capacitance variety. An electrostatic discharge to 
the center conductor of the Input connector will 
destroythese diodes. It is highly recommended that 
this procedure be performed only at a static-free 
workstation with the operator property grounded at 
all times. 



I. Partormthe'CailtXBtirxjaSamplirxjHead'procedurBas 
outlined on page 2-7 of the 11801 Service Manual. 

NOTE 

The following section will store a SO-dMsIon signal 
at 5 mV/div and 5 nsidtv to use as a reference to 
adjust the PG 509 transient response. 

Z Connect the CalltxBtion Generator remote head to 
SO-26 Channel 1 (CHI) and ttte 11601 INTERNAL 
CLOCK output to the Caitt x a t lon Generator TRIGGER 
INPUT. Push the CH 1 channel select bultort. Note that the 
Hght comes oa 

3. Push TRIGGER MENU. Touch SOURCE. Touch 
INTERNAL CLOCK. 

4. Push AUTO SETUP. A triggered 5-division calibrator 
waveform should bedisplayed on thescreen at lOps/div. 

5. Push WAVEFORM MENU button. Touch SAMPLING 
HEAD Fnc's. Touch SMOOTHING on. Touch EXIT. 

6. TouchACQUIREDESC.TouchAVERAGENtoon.Touch 
SETAVGN. 

7. Adjust AVERACjE N to 8 (upper knob). 

8. Touch Horizontal Icoa 

9. Set MAIN SIZE to 5 ns/div. Adjust MXUNPOS knob so the 
rising edge of the pulse is at the second division. 

10. Touch the Vertical loon. 

II. Adjust VERT OFFSET so the GND arrow is at the center 
divisioa 

1Z Adjust the VERT SIZE to 5 mV/div. 



13. Adjust VERT OFFSET so the trace is 3 divisions up from 
the certter of the graticule. 

14. Push STORE/RECAa menu. 

15. Touch STORE TRACE. Touch TRACE 1 . Touch RECALL 
TRACE. Touch ST01 . Touch the waveform on the screen 
to make CH 1 active. 

16. Adjust MAIN POS to see if the waveform has been 
properly stored. 

17. Connect the SMA10X attenuator to the SD-26 input. 

18. Disconnect the Calibration Generator. 



TRANSIENT RESPONSE AND AMPUTUDE 
VERIFICATION 




The 25-volt pulse from the PG 509 Is easily capable 
of destroying the Input sampling bridge diodes. It is 
strongly recommended that a 10X attenuator be 
connected to the input at all times. 



1. CormecttheSMAXIOattenuataofknownaccuracyand 
a SMA-to-BNC adaptor to the CH 1 1nput of the 11801. 

2. Connect the PG 509 PRETRIGGER output to the 
TRIGGER INPUT on the 1 1801 through the 42-inch BNC 
cable arfo a SMA-to-BNC adaptor. 

3. SettheAT5010toprovidea10Xattenuationp(10lighton) 
in the signal path and dose all appropriate signal paths to 
connect the signal to CH 1 of the SD-26. Connect the 
appropriate cable to CH 1 ofthe SD-26. 

4. Push TRIGGER MENU 

5. Touch SOURCE. Touch EXTERNAL 

6. Push AUTOSET. A triggered 5-dvision waveform should 
be on screen at this time at 200 ps/div. 

7. Set MAIN SIZE to 10 ns. Adjust MAIN POS to center 
thepdse. 

8. Touch VERT Icoa 

9. Push WAVEFORM button 
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10. Touch VERT OFFSET. Touch RNE. 

11. Adjust VERT OFFSET to place the left (zero volt) portion 
of the waveform on a graticule lirte. 

12. CHECK -That the pulse amplitude is 4.9 to 5.1 divisions, 
excluding the error of the X10 attenuator. 

13. Set the front-panel VARIABLE AMPLITUDE control to 
produce a pulse that is exactly 5 divisiorts In amplitude. 

14. Touch HORIZ icon. Adjust MAIN POS as needed to keep 
the rising edge on screen while setting the MAIN SIZE to 
5ns/div. 

15. Touch VERT Icon. Touch VERT OFFSET. Touch 
COARSE. Adjust VERT OFFSETso thatthe GND pointer 
is at the bottom graticule line. Set the VERT SIZE to 
5 mV/div. 

16. Adjust VERT OFFSET and MAIN POS to position the 
active sigrtal so the first 7 ns overlays the 
stored waveform. 

NOTE 

The display will now be sho^ng the top of a stored 
SO-dMsIon signal for reference and the top a 
50-division signal from the PG 509 with the vertical 
at 5 mVIdiv and horizontal at S nsldlv. The vertical 
sensitivity Is 2%/div. 



17. CHECK - The PG 509 waveform for deviation from the 
stored waveform to the specifications listed below; 

Aberrations ^-f3%,-l% for the first 1 ns. 

Tilt ^2%, Ins to 40 ns. 

Aberration and tilt times are measured from the 50% 
pdra of the rising edge. 



18. Use MAIN POS and VERT OFFSEF to position the active 
trace on top of the stored raferenoe trace so they overlay 
7 nsbackfromthefrontcomer.Astheactivetraceistilted, 
it will rx3t fully overlay past 7 ns. 

19. CHECK -That the first 7 ns approximates the character of 
the stored waveform. The pulM will have an overshoot of 
about 2% on the very front corner that will not match the 
stored waveform. 

20. Set VERT SIZE to 50 mV/div and VERT OFFSET so the 
GND arrow is 2 divisions up from the bottom of 
the graticule. 

21. Set MAIN SIZE to 200 ps/div while using MAIN POS to 
keep the rising edge centered on the screea 

22. Push the MEASURE menu buttoa 



23. Touch MEASUREMENT. Touch RISE and WIDTH icons. 
Touch EXIT. 

24. CHECK -That the rise time is between 300 ps and 400 ps. 
The 1 1800 will have trouble resolving the rise time if the 
pulse on screen is moving relative to the pretrigger pulse. 
This will be seen as a change in the rise time numbers 
arxj horizontal movement on screen. This In no way 
affects the actual rise time of the PG 509 which will be the 
rxjmber in the center of the extremes of the rise times as 
measured and displayed by the 1 1801. 

25. Set MAIN SIZE to 10 ns/div. 

26. CHECK - That the width is between 42 ns arxj 46 ns. 

27. Push WAVEFORM button 

28. Touch ACQUIRE DESC. Touch SET AvgN. Touch EXIT. 

29. Adjust AVERAGE N to 2. 

30. Adjust MAIN POS to horizontally cotter the pulse and the 
VERT OFFSET to adjust the bottom of the pulse to a 
gratkxiie line. 

NOTE 

The following portion of the procedure will check 
the PG 509 circuits that are controlled by signals 
normally supplied by the AT 5010. Ensure that the 
AT 5010 Is not outputting signals to the PG 509 
through the backplane connectors while u^ng 
this procedure. 

31. Connect a wire from chassis GND to the PULSE 
AMPLITUDE CONTROL input The output from the 
PG 509 should cease. Remove the wire. 

32. Set the DM501A to the 2 mA range. 

33. Connect a lead from the common of the PS503A 0 to 
-20 volt supply to the PG 509 GND. Connect the Green 
connector from the PS503A to the DM501 A HI connector. 
Connect a wire In series with a 10 kH resistor from the 
OM501A LO input to the PG 509 AMPLITUDE CONTROL 
input Push the PS503A OUTPUT switch to ON. 

34. AdjusttheoutputvoltageofthePS503AuntiltheDM501A 
reads -1 mA. Adjust the oscilloscope display for a 
5-divislon display. 

35. AcqustiheoutputvottageofthePS503AuntiltheDM501A 
reads -1.5 mA. 

36. CHECK -Thattheoscillloecopedisplayisapproximateiy 
4.75 divisions in amplitude. 

37. AdjusttheoutputvottageofthePS503AuntlltheDM501A 
reads -0.5 mA. 
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38. CHECK -That the oscillloscope display Is approximately 
5.25 divisions in amplitude. 

39. AdjusttheoutputvoltageofthePS503AuntiltheDM501A 
reads ^0.4 mA. 

40. CHECK - That the oscillloscope display anplttude Is 
now controlled by the front-panel VARIABLE AMPLI- 
TUDE control. 
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ADJUSTMENT PROCEDURES 



INTRODUCTION 

The information in this section Is provided for users who require 
calibration of their PG 509 Pulse Generatorbut who may not have 
access to a Tektronix Field Service or Factory Service Cer^. 
The information accessible to Field Offices may be more up to 
date than contained here. If a large Interval of time has passed 
since purchase of this Instrument, contact your nearest Field 
Office or representative for further information. 



infrequently. Before calibration, thoroughly dean atxj inspect the 
instnjment 

PREPARATION 

Test equipment items listed in Table 6-1 are required to perform 
this procedure. The adjustment locations for the PG 509 are 
shown In Figure 6-1 . 



PERFORMANCE CHECK INTERVAL 

To ensure instrument accuracy, check the calibration of the 
PG 509 every 2000 hours of opoetion, or every one year if used 



Table 6-1 

Test Eqidpment Required 



Item and Description 


Use 


Examples of Applicable Test Equipment 


1. Test osdiloscope with 
probe and sarnpling head 


Transient response arxf amplitude 
adjustment/verlfication. 


TEKTRONIX 11801 with SD-26 Sampling Head. 


2. Power Module 


Power plugins. 


TEKTRONIX TM 500/5000-Series Power Module. 


3. Digital Vbttmeter 


Amplitude check. 


TEKTRONOC OM501A DMM with leads. 


4. Extender Cable 


Externally power plugins. 


TEKTRONDC Extender Cable (part number 
067-0645-01). 


5. Calibration Generator 


Osdiloscope characterization. 


TEKTRONIX Calibration Generator (part nurrber 
067-1338-00). 


6. Programmable Attenuator 


Transient response and amplitude 
adjustment/verification. 


TEKTRONIX AT 5010 Programmable Atterxiator. 


7. SMA 10X Attenuator 


All tests. 


TBCTRONIX Attenuator (part number 015-1003-00). 


8. SMA-to-BNC Adaptors 
(2 required) 


Transient response and amplitude 
adjustment/verificatioa 


TEKTRONIX Adaptors (part number 015-1018-00). 


9.BNC-to-BNCcable 


All tests. 


TEKTRONIX Cable 42* long (part number 
012-0057-00). 


10. Semi-rigid SMA-to-SMA 
cable 


Transient response and amplitude 
adjustment 


TEKTRONIX Cable (part number 015-1015-00). 


11. Low Capacitance 
Adjustment Tool 


Transient response and amplitude 
adjustment/verification. 


TEKTRONIX Tool (part number 003-1364-00). 


12. Power Supply 


Amplitude adjustmenUverificatioa 


TEKTRONIX PS 503A Power Supply. 


13. 10 kn resistors 


Amplitude adjustment/verification. 


TEKTRONl 321-0289-00. 
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PG 509 

PULSE GENERATOR 



R101 

<D 

®C103 



TP1 

23.SV 
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•»V 



®C102 
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TP4 




-18V 


*1BV 


TP2 


• 


• 


*»V 






• 



ms 

ISEi OUTPUT CENTERING 
RIO 

♦tsv ADJUST 
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Figure 6-1. PG 509 sdjustment locations. 



POWER SUPPLY 
VERIFICATION/ADJUSTMENT 




Dangerous vottages are present on the PG 509 
board. Only quallTied personnet shoutd retttove the 
side covers. 



1. Remove the PG 509 right side cover. 

2. Connect the DM501ALJO probe to board grourtd. 

a Turn on the power module. 

4. Connect the HI lead from a DM501A to the fbllowina test 
points and CHECK that the power supplies are within the 
limits shown in Table 6-2. 

5. If any of the supplies measured In Step 4 are out of 
toleranoe. ADJUST RIO to adjust the -i- 18 V supply to 
•f 18JXX) and recheck the power supplias. 

6. Comectthe HI DM501AleadtoTP1. 



NOTE 

The -9 V and -18 V totera/Kes include the + 18 V 
tolerance of 0.15% as this supply Is the reference 
for them. This supply Is adfiotable by RIO so this 
tolerance can be removed If desired. The +9 V 
supply Is Zener referetKed and not adjustable. 



Tibia 6-2 

Power Supply Verttlcation 



Test Point 


Power Supply 


DMM Reading (V) 


TP4 


+ 18V 


+ 17.975*0 +18.025 


TPS 


-18 V 


-17.91 to -18.09 


TP2 


+9V 


+ 855 to +9.45 


TP3 


-9V 


-853 to -9.065 



7. ADJUST the front panel control VARIABLE AMPLITUDE 
fully clockwise. Note the reading. 
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8. ADJUST the VARIABLE AMPLITUDE control fully ccxsv 
terclockwise. 

9. Subtractthesecondreadingfromthefirstandcheckfora 
2.44 V differential (2.39 V to 2.48 V to Include tolerances). 
The nominal voltage at TP1 with R 1 8 centered is 23.4 V. 80 
this represents a rarige of 10%. This adjustment range 
can also be observed on an oscilloscope forS divisions of 
signal ±.0.25 division. 



10. Connect the DM501A HI lead to J2S pin 2 and ADJUST 
the VARIABLE AMPLITUDE control for zero volts. 



11. Disconnect all equipment 



CHARACTERIZATION OF THE 11801 
OSCILLOSCOPE 




The Input sampling bridge diodes In the SD-26 
modules ere of the very high frequency, low 
capadta/Ke variety. An electrostatic discharge to 
the center conductor of the Input connector will 
destroy these diodes. It is highly recommended that 
this procedure be performed only at a static-free 
workstation with the operator property grounded at 
alltmes. 



1. Psrformthe'CalibratlnoaSampiingHead'prooedureas 
outlined on page 2-7 of the 11801 Service Manual. 

NOTE 

The following sectron will store a 50-dMslon sigrtal 
at 5 mVIdiv and S nsfdtv to use as a refererKe to 
adjust the PG 509 transient response. 



2. Conrtect the Calibration Generator rerrxxe head to 
SD-26 Channel 1 (CHI) and the 11801 INTERNAL 
CLOCK output to the Calibration Generator TRIGGER 
INPUT. Push the CH 1 charnel select button. Note that the 
light comes on. 

3. Push TRIGGER MENU. Touch SOURCE. Touch 
INTERNAL CLOCK. 

4. Push AUTO SETUP. A triggered 5-dhriston calibrator 
waveform should be displayed on the screen at 1 0 ps^div. 



5. Push WAVEFORM MENU button. Touch SAMPUNG 
HEAD Fnc’s. Touch SMOOTHING on. Touch EXIT. 

6. TouchACQUIREDESC.TouchAVERAGENtoon. Touch 
SETAVGN. 

7. Adjust AVERAGE N to 8 (upper krx)b). 

8. Touch Horizontal Icon. 

9. Set MAIN SlZEto 5 ns/div. Adjust MAIN POS knob so the 
rising edge of the pulse is at the secorto division. 

10. Touch the VMcal loon. 

11. Adjust VERT OFFSET so the GND arrow is at the 
center division. 

12. Adjust the VERT SIZE to 5 mV/div. 

13. Adjust VERT OFFSET SO the trace is 3 divisions up from 
the center of the graticule. 

14. Push STORE/RECALL menu. 

15. Touch STORE TRACE. Touch TRACE 1 . Touch RECALL 
TRACE. Touch ST01 . Touch the waveform on the screen 
to make CH 1 active. 

16. Adjust MAIN POS to see If the waveform has been 
property stored. 

17. Connect the SMA 10X attenuator to the SD-26 Input 

18. Disconnect the Caltoratlon Generator. 
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TRANSIENT RESPONSE AND AMPLITUDE 
VERIFICATION/ADJUSTMENT 




The 2S-volt pulse from the PG 509 Is easily capable 
of destroying the Input sampling bridge diodes. It is 
strongly recommerKled that a 10X attenuator be 
connected to the Input at all times. 

Remove the PG 509 from the system. Connect the PG 509 to the 
Power Module via the Exterxler Cable, and to the AT 5010 
through a SMA-to-SMA semi-rigid cable (part number 
015-1015-00) that Is 4.5 inches long, or a similar cable. The 
quality and length of the cable Is crlticat to the fidelity cf the pulse 
and the accuracy of the calibration. 



1. Comact the SMAX10 attenuator of krx)wn accuracy and 
aSMA-to-BNCadaptortotheCH 1 1nputofthe 11801. 

2. Connact the PG 509 PRETRIGGER output to the 
TRIGGER INPUT on the 1 1 801 through the 42-inch BNC 
cable and a SMA-to-BNC adaptor. 

3. SettheAT50l0toprovideal0Xattenuation{X10 lighten) 
in the sigrtal path arxf close all appropriate signal pathsto 
connect the appropriate system ou^ cable to CH 1 of 
theSO-26. 

4. Push TRIGGER MENU 

5. Touch SOURCE. Touch EXTERNAL 

6. PushAUTOSET.AtriggeredS-dlvislonwaveformshould 
be on screen at this time at 200 ps/div. 

7. Set MAIN SIZE to 10 ne. Ac^uet MAIN POS to center 
the pulse. 

8. Touch VERT loon. 

9. Push WAVEFORM buRon 

10. Touch VERT OFFSET. Touch RNE. 

11. Ac^ust VERT OFFSET to place the left (zero volt) portion 
of the waveform on a graticule line. 

12. CHECK -That the pulse amplitude is 4.9 to 5.1 divisions, 
excluding the error of the X10 attenuator. 

13. If the pulse amplitude is within these limits, proceed to 
Step 1 6. If adjustment is needed or desired, go to Step 14. 



NOTE 

Adjust the pulse amplitude by one of two methods. 

The first method (^p 14) uses the front panel 
VARIABLE AMPLITUDE control. The second method 
(step IS) calibrates the entire system. 

14. ADJUST - The front-panel VARIABLE AMPLTTUDE 
oontrol to produce a pulse that Is exactly 5 divisions in 
amplitude. Proceed to step 16. 

15. ADJUST - The front-panel VARIABLE AMPLITUDE 
oontrol so the voltage at J25 pin 2 is zero volts. Adjust R 1 8 
so the that center of the top of the pulse Is exactly five 
divisions from the zero volt portion. This adjustment will 
need to be modifted by the amount of error in the X10 
attenuator. 

16. Touch HORIZ icon. Adjust MAIN POS as needed to keep 
the rising edge on screen while setting the MAIN SIZE to 
5 ns/div. 

17. Touch VERT Icoa Touch VERT OFFSET. Touch 
COARSE. Adjust VERT OFFSET SO that the GND pointer 
is at the bottom graticule line. Set the VERT SIZE to 
5 mV/div. 

18. Adjust VERT OFFSET and MAIN POS to position the 
active signal so the first 7 ns overlays the stored 
waveform. 

NOTE 

The display wUI now be showing the top of a Stored 
SO-dMsion signal for reference and the top of a 
SO-dMsion signal from the PG 509 with the vertical 
at 5 mV/div and horizontal at 5 ns/dhr. The vertical 
sensitivity Is 2%/div. 



19. CHECK - The PG 509 waveform for deviation from the 
stored waveform to the specifications listed below: 

Aberrations ^+3%,-1% for the first 1 ns. 

TM <Z^, 1 ns to 40 ns. 

Aberration and tilt times are measured from the 50% 
point of the risirtg edge. 



If the above criteria Is meL go to step 22. Otherwise, 
continue with this procedure. 



20. ADJUST - R101 to nearly folly efodewise arxJ C103 to 
continue the slope of the top of the waveform. 
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21. ADJUST -C102 to position the first 1 ns of the waveform 
as a natural extension of the top of the waveform. At this 
time the waveform should have an overshoot on the front 
comer of atxxit 2% that lasts about 1/2 -t- ns followed t>y 
an undershoot of about 1/2 + % that lasts about 1/2+ ns 
and then dampen to flat The top of the pulse should have 
a llnaar tilt of about 1%. 

22. Use M/UN POS and VERT OFFSET to position the active 
trace on top of the stored reference trace so they overlay 
7 ns back from the front corner./^ the active trace is tilted, 
K will not fully overlay past 7 ns. 

23. /UXJUST - C103 and R101 so that the first 7 ns 
approximates the character of the stored waveform. The 
puise will have an overshoot of about 2% on the very front 
comer that will not match the stored waveform. C102 
should not need adjustment pasx Step 21. 

NOTE 

R101 will probably be near fully courtterclockwlae. 



24. Repeat Steps 19 through 23 as necessary. 

25. Set VERT SIZE to 50 mV/div and VERT OFFSET so the 
QND arrow is 2 divisions up from the bottom of the 
graticule. 

26. Set MAIN SIZE to 200 ps/div while using MAIN POS to 
keep the rising edge centered on the screen. 

27. Push the ME/VSURE rrrenu button. 

28. Touch MEASUREMENT. Touch RISE and WlO'm icons. 
Touch EXIT. 

29. CHECK-Thatthertsetimeisbetween300peand400p6. 
The 11800 will have trouble resolving the rise time if the 
pulse on screen is moving relative to the pretrigger pulse. 
This will be seen as a charxje in the rise tirrre numbers 
and hor iz ont a l movement on screea This in no way 
affects the actual rise time of the PG 509 which wilt be the 
number in the center of the extremes of the rise times as 
measured and displayed by the 11801. 

30. Set MAIN SIZE to 10 ns/div. 

31. CHECK - That the width is between 42 ns and 46 ns. 

32. Push WAVEFORM button 

33. Touch ACQUIRE DESC. Touch SET AvgN. Tcuch EXIT. 

34. Adjust AVERAGE N to 2. 

35. /tdJustM/UNPOStohorizontallycenterthepulseandthe 
VERT OFFSET to adjust the bottom of the pulse to a 
graticule line. 



NOTE 

The followlr}g portion of the procedure will check 
the PG 509 circuits that are controlled by signals 
normally supplied by the AT 5010. Ensure that the 
AT 5010 Is not outputting signals to the PG 509 
through the backplane connectors while using 
this procedure. 

36. Connect a wire from chassis GND to the PULSE 
/kMPUTUDE CONTROL Input. The output from the 
PG 509 should cease. Remove the wire. 

37. Set the DM501 A to the 2 mA range. 

38. Connect a lead from the common of the PS503A 0 to 
-20 volt supply to the PG 509 GND. Connect the Green 
connector from the PS503A to the DM501 A HI connector. 
Connect a wire in series with a 10 kO resistor from the 
DM501 A LO Input to the PG 509 AMPLITUDE CONTROL 
Input. Push the PS503A OUTPUT switch to ON. 

39. /tojusttheoutputvoltageofthePS503AuntiltheDM501A 
reads -1 mA. /Adjust the oscilloscope display for a 
5-divisian display. 

40. /VdJust the output voltage ofthePS503A until the DMS01 A 
reads -1.5 mA. 

41. CHECK-Thattheoscillloecopedisplayisapproximateiy 
4.75 divisions In amplitude. 

42. /Vdj ust the output voltage of the PS503A until the DM501 A 
reads -0.5 mA. 

43. CHECK-Thattheoscillloscopedispiaylsapproximataly 
5.25 divisiorts in ampiltude. 

42. /tdiustlheoutputvoltageofthePS503Aur41ltheOM501A 
reads < 0.4 m/L 

43. CHECK - That the oscillloecope display amplitude is 
now controlled by the front-panel VARIABLE 
AMPLITUDE control. 
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MAINTENANCE AND DIAGNOSTICS 



Section 7 



GENERAL MAINTENANCE 




There Is 200 V present on the circuit board. Only 
qualified personnel should remove the covers. 

Static-Sensitive Components 




Static discharge can damage any semiconductor 
component In this Instrument 

This Instrument contains electrical component s that are 
susceptible to damage from static discharge. See Table 7-1 tor 
relative susceptibility of various classes of semioorrductors. 
Static voltages of 1 kV to 30 kV are common in unprotected 
environments. 



Observe the foliowing precautionB to avoid damage: 



• Minimize handling of static-sensittve componerSs. 

• Transport and store static-sensitive components or 
assemblies in their original containers, on a metal rail, or 
on corxJuctive toam. 

• Label any package that contains static-sensitive 
assemblies or com p onent s . 

• Discharge the static voltage from your body by wearing a 
wrist strap while hartollng these components. 

• Service static-sarrsitive assemblies or components only at 
static-free workstations by qualified service piersonnel. 

• Nothing capable of generating or holding a static charge 
should be allowed on the work station surface. 

• Keep the component leads shorted together whenever 
possible. 



• Pick up components by the body, never by the leads. 

• Do rx3t slide the components over any surface. 

• Avoid handling components In areas that have a fkxx or 
work surface covering capable of generating a 
static charge. 

• Use a soldering iron that Is connected to earth ground. 

• Use only special antistatic suction type or wick type 
desoldertng tools. 



Table 7-1 

Relativa Susceptlbfflty to Static Dtscharge Datiuge 



Semiconductor Classes 


Relative 

Suscepttointy 

Levels* 


MOS or CMOS mioocircutts or 
discretss, or lirtaar microcircuits 
with MOS inputs. (Most Sensitive) 


1 


ECL 


2 


Schottky signal diodes 


3 


SchottkyTTL 


4 


High-frequency bipolar transistors 


5 


JFETs 


6 


LJnaar miODcircuits 


7 


Low-power Schettky TTL 


8 


TTL (Least Sensitive) 


9 


■Voltsgo oqulvaiont for lovote: 

1«100toS00V 4 - 500V 

2>200toS00V 5 - 400IO600V 

3>2S0V e>600«o800V- 


7«400 to 1000 V (os8 
•>900 V 
•-1200V 



(Votage tfUcharged from e 100 pF oapeoltor through ■ rMtetanoe 
of 100 ohms.) 
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Maintenance end Diagnostics 



Cleaning 

This instnjnnent should be cleaned as often as operating 
conditions require. Loose dust accumulated on the outside of the 
instrunrtent can be removed with a soft cloth or small brush. 
Remove dirt that remains with a soft doth dampened in a mild 
detergent and water solution. Do not use abrasive deaners. 




To clean the front panel use freon. Isopropyl 
alcohol, or denatured ethyl alcohol. Do not use 
petroleum-based cleansing agents. Before using 
arty other type of cleaner, consuft your Tektronix 
S^oe Center or representative. 

The best way to dean the interior Is to blow off the accunxjlated 
dust with dry, low-velodty air (approximately 5 Ib/ln^ or use a 
soft brush or doth dampened with a mild detergent and 
water solution. 



Hold the board so the cleaning residue runs away from the 
cormectors. Do not scrape or use an eraser to dean the edge 
oormector ooraacts. Abrasive cleaning can remove the 
gold plating. 



> CAUTION < 
V/\/\/v/ww/» 

Circuit boards and components must be dry before 
af^tlylng power. 



Obtaining Raplacament Parts 

Electrical and mechanical parts can be obtained through your 
local Tektronix Field Office or representative. However, it may be 
possible to obtain many of the standard electronic components 
from a local commercial source. Before purchasing or ordering a 
part from a source other than Tektronix, Inc., check the 
Replaceable Electrical Parts list for the proper value, rating, 
tolerance, and description. 

NOTE 

When selecting replacement parts, remember that 
the physical size and shape of a component may 
atfect Its performance In the instrument 

Some parts are manufactured or selected by Tektronix, Irx:., to 
satisfy particular requirements or are manufactured for Tektronix, 



Inc., to our specifications. Most of the mechanical parts used In 
this instrument have been manufactured by Tektronix, Inc. To 
determine the manufacturer, refer to the Replaceable Parts List 
and the Cross Reference Index, Mfr. Code Number 
to Manufacturer. 

When orderirrg replacement parts from Tektronix, Inc., include 
the fdlowing Information: 

1. Instrument type and option number. 

2. Instrument serial number. 

3. A description of the part (If electrical, indude complete 
dreuit number). 

4. Tektronix part number. 



Soldering Technique* 

WANNING I 



To avoid electric-shock hazard, disconnect the 
Instrument from the power source before soldering. 

The reliability and accuracy of this instrument can be maintained 
ortly if proper sddeiing techniques are used when repairing or 
repladng parts. General sddarlng techniques which apply to 
maintertance of any precisian electronic equipment shoidd be 
used when working on this Instrument Use only 60/40 rosin- 
oore, electronic grade solder. The choice of soldering iron Is 
determined by the repair to be made. 




All circuit boards in the Instrument are 
multilayer-type boards with a conductive path 
laminated between the top and bottom board 
layers. All soldering on these boards should be 
done with extreme care to prevent breaking the 
comections to this conductive path. Only 
experienced maintenance personnel should 
attempt to repair these boards. 
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Maintenance and Diagnostica 



When solderitio on circuit boards or small wiring, use only a 
15-watt, pendl type soldering iron. A higher wattage soldering 
iron can cause the etched circuit wiring to separate from the 
board base material and melt the insulation from small wiring. 
Always keep the soldehng iron tip property tinned to ensure the 
best heat transfer to the solder joint. Apply only erough heatto 
remove the component or to make a good solder joint To protect 
heat sensitive components, hold the component lead with a pair 
of long-nose pliers between the component body and the solder 
joint Use a solder removirx) wick to remove excess solder from 
connections or to dean drcutt board pads. 



Integrated Circuits 

To retrx>ve In-line Integrated drcuits use an extracting tool. This 
tod isavailable from Tektronix, Inc.; orderTektronix Part Number 
003-0619-00. If an extrading tod Is rx3t available, use care to 
avoid damaging the pins. Pull slowly and evertly on both erxjs d 
the Integrated circuit Try to avoid disengaging one erxl before 
the other erxl. 



Midtipin Connectors 

The pin connectors used to conned the wires to the 
InterccxTiecting pins are damped to the erxls of the wires. To 
repiaoe damaged multipin connectors, remove the dd pin 
connector from the holder. Do this by Inserting a scribe between 
the oonrtedor arxf the holder arxl prying the oomedor from the 
holder. Clamp the replaoement connector to the wire. Reinstall 
the connedor in the holder. 



If the individual end lead pin cortnectors are removed from the 
plastic holder, rxrle the order of the individual wires for corred 
replacement in the holder. For proper replaoement. see Rgure 7-1. OrtentaUon and disassembly of rnuWpln 

connectors. 




END-LEAO 

MULTMkN 

CONNECTOR 

MDEX 



HOLDER 





ENO-LEAO 

UULTl-PIN 

CONNECTOR 



UULTVPIN 

COMKCrOR 

MOEX 



77S5-10 
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Maintenance and Diagnostics 



CIRCUIT BOARD REMOVAL AND INSTALLATION 



SIDE COVERS 

Before the Main board can be removed, the Side covets must first 
be removed from the sides of the instrument chassis. Turn the 
side cover quarter turn fasteners, then lift the covers siightly anti 
separate them from the notch at the rear of instnjment. 

MAIN BOARD 

To remove the Main board from the instrumertt, perform 
these steps: 

1. Disconnectthe2rTxilti-pinconnectorsfromnearthefront 
of the Main board. Then disconnect the Peltoia connector 
near the bottom-front of the Main board. 



2. Remove the semi-rigid coax cable (left side of 
Instrument) with a 5/16-Inch open ertd wrench. 



3. Remove the rear panel by rerriovlng the two guide pin 
fasteners at the bottom of the panel and two screws at the 
top of the panel. Use a 3/16-inch wrench on the guide 
pin fasteners. 

4. Remove 4 screws connecting the Main board to the 
Instrument chassis. 

5. Lift the Main board forward and out of the instrument 
chassis. 

To reinsert the Main board into the chassis, F)erfbrm the reverse of 
the preceding steps. 




Use extreme care when extraotirtg the circuit board 
as many of Its components may touch the frame of 
the Instrument 



TROUBLESHOOTING 



Troubleshooting the Main board Is straightforward. Review 
T/Mory o/Operatfon for an urtderstanding ofthe drcuitoperation. 
Comf^ng the Performance Check procedures in this manual 
may aid the diagnostic procedura 



TM 500 orTM 5000 Instruction Manuals. Rx unresolved or pans 
replacement problems, refer to the nearest Tektronix, Inc. Sales 
and Servioa Office (check at the back of your Tektrortix Product 
Catalog). 



Figure 7-2 providesatroubleshoaling tree for most likely service 
problem erx»unterB. For power supply problems, refv to the 
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Section 8 



OPTIONS 



No options are available. 
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Saction 9 



REPLACEABLE ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 



Replacement parts are available from or through your local 
Tektronix. Inc Field Office or representative 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore Impor- 
tant. when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix. Inc. Field Office or rapreser>- 
tative will contact you concerning any change in part number. 

Change information, if any. is located at the rear of this 
manual 



LIST OF ASSEMBLIES 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Code Number to Manufacturer index tor the 
Electrical Pans List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac- 
turers of components listed in the Electrical Parts List. 

ABBREVIATIONS 



Abbreviations conform to American National Standard Y 1.1. 



COMPONENT NUMBER (column one of the 
Electrical Parte List) 



A numbering method has been used to identify assemblies, 
subassemblies and pans. Examples of this numbering method 
and typical expartaions are illustrated by the following: 



Example a. 

A23R1234 
Assembly number . 



component number 
A2^ " R1 



Circuit number 



Read: Resistor 1234 of Assembly 23 



Example b. 

A23A2R1234 
Assembly 
number 



component number 
A23 A2 R1234 



Read: Resistor 1234 of Subassembly 2 of Assembly 23 



Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 
circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g.. assembly A1 with its 
subassemblies and parts, precedes assembly A2 with Its sub- 
assemblies and parts) 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 



TEKTRONIX PART NO. (colunin two of the 
Electrical Parts List) 

Indicates part number to be used when ordering replace- 
ment part from Tektronix. 



SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List) 

Column throe (3) irtdicates the serial number at which the 
part was first used. Column lour (4) indicates the serial number at 
which the part was removed No serial number entered indicates 
part is good lor all serial numbers 



NAME & DESCRIPTION (column five of the 
Electrical Parts Ust) 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name iderttlfication, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 



MFR. CODE (column six of the Eiectrical Parts 
Ust) 

Indicates the code number of the actual manufacturer of the 
part (Code to nante and address cross reference can be found 
immediately after this page.) 



MFR. PART NUMBER (column seven of the 
Electrical Parts Ust) 

Indicates actual manufacturers part number. 
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Replaceable Electrical Parts 



Hfr. 

Code 

01121 

01295 

0350B 

04222 

04713 

05397 

05828 

07263 

12969 

14433 

14552 

19396 

19701 

22526 

24931 

51406 

56289 

57668 

73138 

75915 

80009 

91637 

TK1450 



CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 







Citv. Statte. ZiD Code 


ALLEH-BRADLEY CO 


1201 S 2ND ST 


MILWAUKEE WI 53204-2410 


TEXAS INSTRUMENTS INC 


13500 N CENTRAL EXPY 


DALLAS TX 75265 


SEMICONDUCTOR GROUP 


PO BOX 656012 




GENERAL aECTRIC CO 


W GENESEE ST 


AUBURN NY 13021 


SEMI-CONDUCTOR PRODUCTS DEPT 
AVX CERAMICS 


19TH AVE SOUTH 


MYRTLE BEACH SC 29577 


DIV OF AVX CQRP 


P 0 BOK 867 




MOTOROU INC 


5005 E MCOOUELL RO 


mOENIX AZ 85008-4229 


SEMICONDUCTOR PRODUCTS SECTOR 
UNION CARBIDE CORP 


11901 WDISON AVE 


CLEVELAND OH 44101 


MATERIALS SYSTBIS DIV 
GENERAL INSTRUMENT CORP 


600 W JDW ST 


WCKSVILLE NY 11802 


GOVERNPOiT SYSTEMS DIV 
FAIRCHILD SEMICOtCUCTDR CORP 


10400 RIDGEVIEV CT 


CUPERTINO CA 95014 


NORTH AMERICAN SALES 

SUB OF SOUWERGER LTD MS 118 

UNITRDOE CORP 


5 FORBES RD 


LEXINGTON MA 02173-7305 


ITT SEMICONDUCTORS DIV 




WEST PALM BEACH FL 


MICROSEMI CORP 


2830 S FAIRVIEW ST 


SANTA ANA CA 92704-5948 


ILLINOIS TOOL UDRKS INC 


1206 MCCONVILLE RD 


LYNOeURG VA 24502-4535 


PAKTRON DIV 


PD BOX 4539 




MEPCO/CENTRALAB 


PO BOK 760 


MINERAL HELLS TX 76067-0760 


A NORTH AMERICAN MULIPS CO 

MINERAL HELLS AIRPORT 

DU PONT E 1 DE NEMOURS AND CO INC 


515 FISHING CREEK RD 


NEW OACERLAND PA 17070-3007 


DU PONT CONNECTOR SYSTEMS 
OIV MILITARY PRODUCTS GROUP 
SPECIALTY COmECTOR CO INC 


2100 EARLYWOO OR 


FRANKLIN IN 46131 


MURATA ERIE NORTH AMERICA INC 


PO BOK 547 
2200 LAKE PARK DR 


SMYRNA GA 30080 


HEAOQIMRTERS AND GEORGIA OPERAHONS 
SPR/^ ELECTRIC CD 


92 WYDEN AVE 


LEXINGTON ML 02173-7929 


UORLO HEADQUARTERS 
ROW CORP 


8 WATNEY 


IRVINE CA 92713 


BECKMAN INDUSTRIAL CORP 


PO BOK 19515 
4141 PALM ST 


FULLERTON CA 92635 


BECKMN ELECTRONIC TECHNOLOGIES 
SUB OF EKRSON ELECTRIC 
LITTELFUSE INC 


800 E NORTHVEST IVY 


OES PLAINES IL 60016-3049 


SUB TRACOR INC 
TEKTRONIX INC 


14150 SH KARL BRAUN DR 


BEAVERTON OR 97077-0001 


DALE ELECTRONICS IC 


PO BOK 500 
2064 12TH AVE 


OOUieUS NE 68601-3632 


TOKYO COSMOS ELECTRIC CO LTD 


PO BOK 609 
2-268 SOBUDAI ZAWA 


KANAGAUA 228 JAPAN 



PG 509 Pulse taerator Instructioi Manual 



Replaceable Electrical Parts 





Tektnaiix Serial/Asa^ly No. 


None & Beau lotion 


Mfr. 

Code 


Mfr. Part No. 


A6 


671-0628-00 


CIRCUIT 80 ASSY:PULSE GEN 


80009 


671-0628-00 


A6C1 


281-0775-00 


CAP.FXD.CER DI:0.11F.20X,50V 


04222 


NA205E104MAA 


A6C2 


281-0775-00 


CAP.FXD.CER DI:0.1UF.2CX,S0V 


04222 


MA205E104MAA 


A6C3 


281-0775-00 


CAP.FXD.CER DI:0.1UF,20X,50V 


04222 


MA205E104MAA 


AGC4 


281-0773-00 


CAP.FXD.CER DhO.OlUF.lOX.lOOV 


04222 


N4201C103KAA 


A6C5 


281-0775-00 


CAP.FXD.CER DI:0.1UF.20X,50V 


04222 


m205E104HAA 


A6C6 


281-0775-00 


CAP.FXD.CER DI:0.1UF.20X.S0V 


04222 


MA205E104MAA 


AEC7 


281-0773-00 


CAP.FXD.CER DIrO.OlUF.lOX.lOOV 


04222 


W201C1(»CAA 


AGC8 


281-0775-00 


CAP.FXD.CER DI:0.1UF.20X.50V 


04222 


N4205E104MAA 


A6C10 


281-0775-00 


CAP.FXD.CER DI:0.1UF.20X.50V 


04222 


m205E104HAA 


Aecii 


290-1238-00 


CAP.FXD.ELCTLT:68PF.250VDC 


80009 


290-1238-00 


Aeci2 


290-1238-00 


CAP.FXD.ELCTLT:68PF.250VX 


80009 


290-1238-00 


AGC13 


281-0788-00 


CAP.FXD.CER OI:470PF.10X.100V 


04222 


SA102C471KAA 


AGC14 


281-0788-00 


CAP.FXD.CER DI:470PF.10X.100V 


04222 


SA102C471KAA 


A6C15 


281-0773-00 


CAP.FXD.CER OhO.OlUF.lOX.lOOV 


04222 


PW201C103KAA 


A6C16 


281-0797-00 


CAP.FXD.CER OI:15PF.1CK.100V 


04222 


SA106A150KAA 


A6C17 


281-0814-00 


CAP.FXD.CER 01:100 PF.IOX.IOOV 


04222 


HAIOIAIOIKAA 


A6C18 


283-0206-00 


CAP.FXD.CER 0I:0.22UF.10X.200V 


04222 


SR502C224KAA 


A6C20 


281-0814-00 


CAP.FXD.CER DhlOO PF.IOX.IOOV 


04222 


NAIOIAIOIKAA 


A6C21 


281-0814-00 


CAP.FXD.CER 01:100 PF.IOX.IOOV 


04222 


NAIOIAIOIKAA 


A6C22 


281-0788-00 


CAP.FXD.CER DI:470PF.10X.100V 


04222 


SA102C471KAA 


A6C23 


281-0775-00 


CAP.FXD.CER DI:0.1UF.20X.S0V 


04222 


NA205E104MAA 


A6C24 


290-0517-00 


CAP.FXD.aCTU:6.eUF.20X.35V 


05397 


T368868SM035AZ 


A6C25 


281-0797-00 


CAP.FXD.CER DI:15PF.10X.100V 


04222 


SA106A150KAA 


AEC26 


281-0775-00 


CAP.FXD.CER DI:0.1UF.20X.50V 


04222 


MA20SE104M4A 


AEC27 


281-0797-00 


CAP.FXD.CER DI:15PF,10X.100V 


04222 


SA106A15OCAA 


A6C28 


285-0596-00 


CAP.FXD.PLASTIC:0.01UF.5X.100V 


19396 


DU49C6103J 


A6C29 


281-0614-00 


CAP.FXD.CER DI:1W PF.ICK.IOOV 


04222 


NAIOIAIOIKAA 


A6C30 


281-0814-00 


CAP.FXD.CER 01:100 PF.IOX.IOOV 


04222 


NAIOIAIOIKAA 


A6C31 


281-0775-00 


CAP.FXO.CER OI:0.1UF.20K.SOV 


04222 


N4205E104MAA 


A6C32 


290-0517-00 


CAP.FXD.ELCTIT:6.8UF.20X.35V 


05397 


T368868SM03SAZ 


A6C100 


281-0693-00 


CAP.FXD.CER DI:4.7PF.+/-0.5PF.100V 


04222 


MU01A4R7DAA 


A6C102 


281-0151-00 


CAP.VAR.CER OI:1-3PF.100V 


51406 


DV£126 


A6C1(B 


281-0151-00 


CAP.VAR.CER OI:1-3PF,100V 


51406 


0VJ5126 


ASCIIS 


281-0773-00 


CAP.FXO.CER DI:0.01UF,10K.100V 


04222 


MA201C103KAA 


A6C190 


290-0517-00 


CAP.FXD.ELCrLT:6.8UF.20K.35V 


05397 


T3688689035AZ 


AEC19Z 


281-0775-00 


CAP.FXO.CER DI:0.1UF.2QK.50V 


04222 


NA205E104MAA 


A6C200 


290-0517-00 


CAP.FXD.ELCTLT:6.8UF.20X,35V 


05397 


T368868SH035AZ 


AEC201 


281-0775-00 


CAP.FXD.CER DI:0.1UF.20K.S0V 


04222 


NA205E104MAA 


A6C20Z 


281-0773-00 


CAP.FXD.CER OI:0.01UF.10X.100V 


04222 


NA201C103KAA 


A6C2U 


281-0773-00 


CAP.FXD.CER DI:0.01UF.10X.100V 


04222 


MA201C103KAA 


A6C220 


281-0775-00 


CAP.FXD.CER DI:0.1UF.2aX.S0V 


04222 


MA205E104MAA 


ASC222 


281-0775-00 


CAP.FXD.CER DI:0.1UF.2CK.S0V 


04222 


MA205E104MAA 


A6C226 


281-0773-00 


CAP.FXD.CER D1:0.01UF.10K.100V 


04222 


HA201C103KAA 


AGCR3 


152-0066-00 


SEWCQK) DVC.OI:RECT.SI.4OOV.lA.0(Ml 


05828 


GPlOG-020 


AECR5 


152-0066-00 


SEMCOC 0VC.DI:RECT.SI.400V.1A.IXM1 


05828 


6P106-020 


A6CR6 


152-0107-00 


SEMCOrO DVC.DI:RECT.SI.400 V.400HA.A1 


12969 


"srzr 


A6CR7 


152-0107-00 


S90CQM) DVC.DI:R£a.SI.400 V.40CW.A1 


12969 


"enr 


AECRll 


152-0323-00 


SEHICOrC 0VC.DI:».SI.35V.0.1A.DO-7 


14433 


W61S18 


A6CR12 


152-0323-01 


SEWCOND 0VC.D1:SM.S1,5W.25PA AT 20V.20PF 


14552 


MT5127 


A6CR13 


152-0141-02 


SEMICO® 0W:.OI:SU.SI.3OV.150MA.3OV.0O-35 


03506 


DA2S27 (1N4152) 


AECR14 


152-0141-02 


SEMICO® 0VC.0I:SW.SI.30V.150MA.30V.0O-35 




DA2S27 (1N4152) 


A6CR15 


152-0141-02 


SEMICO® DVC.OI:SW.SI.30V.150NA.3OV.0O-35 


03506 


0A2527 (1N4152) 


A6CR16 


152-0141-02 


SEMICO® OVC.DI:SH,SI.3OV.150MA.3OV.OO-35 


03508 


0A2S27 (1N4152) 


A6CR17 


152-0141-02 


SEMICO® DVC.DI:SW.SI.30V.150HA.30V.0O-35 


03506 


DA2527 (1N4152) 


A6CR18 


152-0141-02 


SEMICO® DVC.DI:SW.SI.30V.150MA.30V.OO-35 


03506 


DA2527 (1N4152) 


A6CR19 


152-0141-02 


SEMICO® OVC.DI:SU.SI.30V.lSOMA.30V.OO-35 


03508 


DA2527 (1N4152) 


A6CR20 


152-0141-02 


SEMICO® OVC.DI:SM.S1.30V.lSGMA.30V.DO-35 


03506 


IM2S27 (1N4152) 
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Replaceable Electrical Parts 



Canment No. 


Telctranix Serial /Assoibly No. 
Pert No. Effect1>e OBccnt 


Naae 6 DeecrlDtlm 


Mfr. 

Code 


Mfr. Part Mo. 


A6CR21 


152-0141-02 


SQ1IC0K) OVC,DI:SW.SI. 30V, 150m,30V, 00-35 


03506 


QA2527 (1N4152) 


A6CR22 


152-0141-02 


SEIWCOM) 0VC,0I:SW,SI,30V.150m,30V,DO-35 


03508 


0A2527 (1N4152) 


A6CR23 


152-0141-02 


SMCOM) DVC,OI:SW,SI,30V.150m,30V.DO-35 


03506 


0A2527 (1H4152) 


A8CR203 


152-0141-02 


SENlCOrC DVC,OI:SU.SI.30V,150HA,30V, 00-35 


03S06 


OA2527 (1N4152) 


A6CR203 


152-0323-00 


SEWCOND DVC,OI:SW.SI,35V,0.1A.DO-7 


14433 


UG1518 


A6CR211 


152-0141-02 


SEMICOM) OVC,0I:SU.SI.3OV,150HA,3OV,DO-35 


03506 


0A2527 (1N4152) 


A6CR212 


152-0141-02 


SMCOW 0VC,0I;SW.Sl,3OV.150MA,3OV.DO-35 


03506 


0A2527 (1N41S2) 


AECR240 


152-0141-02 


SENICON) OVC,DI:SU,SI,3OV.150HA,30V.DO-35 


03506 


CM2S27 (1N41S2) 


A6CR241 


152-0141-02 


SEMICOK) OVC.Ol:SW,SI,3OV.150NA,3OV.0O-35 


03508 


DA2527 (1N4152) 


A6CR242 


152-0141-02 


SEMICON) 0VC.01:SU,SI,3OV,150MA,3OV,DO-35 


03508 


DA2527 (1N4152) 


A6CR243 


152-0141-02 


SEMCOrO 0VC.OI:SU,SI.3OV.150KA,30V.DO-35 


03508 


DA2527 (1N4152) 


A6F1 


159-0159-00 


FU5E.WIRE L£AD:1.SA.125V,5 SEC 


75915 


25501.5 


A6F2 


159-0159-00 


FUSE.WRE L£AD;1.5A,125V,5 SEC 


75915 


25501.5 


A6F3 


159-0159-00 


FUSE.WIRE LEAD:1.5A,125V,5 SEC 


75915 


25501.5 


A6J5 


131-1425-00 


Ca«,RCPT.ELEC:RTAN6 ICADER,! X 36,0.1 SP 
(2 LOCATIONS] 


22526 


65521-136 


A6J25 


131-1425-00 


COW,RCPT,El£C:RTANG HEADER,! X 36,0.1 SP 
(3 LOCATIONS) 


22526 


65521-136 


A6J55 


131-1003-00 


COIti,RCPT,ELEC:aa 80 HT,3 PRONG 


80009 


131-1003-00 


A6J105 


131-0663-00 


C0m,RCPT.ELEC:3»1 Oa BO KT 


24931 


39JR162-1 


ASQIO 


151-0190-00 


TWWSIST0R:NPH,SI,TD-92 


80009 


151-0190-00 


A6Q20 


151-0188-00 


TWWSISTDR:PNP.SI.TD-92 


60009 


151-0188-00 


A6Q30 


151-0188-00 


TR«6IST0R:PNP.SI,7D-92 


80009 


151-0188-00 


AGQ35 


151-0188-00 


TWWSIST0R:PHP.SI,TD-92 


80009 


151-0188-00 


A6Q40 


151-0188-00 


TRAHSIST0R:PNP.SI,TD-92 


80009 


151-0188-00 


A6Q45 


151-0190-00 


TRANSIST0R:NPN.SI,TD-92 


80009 


151-0190-00 


A6Q50 


151-0369-00 


TRANSISTOR: PNP.SI,X-55 


04713 


SPS8273 


A6Q58 


151-0369-00 


TRAHSIST0R:PHP.SI,X-55 


04713 


SPS8273 


AGQ60 


151-0190-00 


TRANSISTDR:NPH.SI,T0-92 


80009 


151-0190^)0 


A6Q65 


151-0188-00 


TRANSISTOR:WP.SI.TO-92 


80009 


151-0188-00 


A6Q70 


151-0302-00 


TRANSIST0R:NPN,SI.TD-18 


04713 


STB99 


AGQ7S 


151-0190-00 


TRANSISTDR:NPN.SI.TO-92 


80009 


151-0190-00 


A6Q60 


151-0302-00 


TRANSIST0R:NPN.SI,T0-18 


04713 


STB99 


AGQ83 


151-0350^)0 


TRANSISTDR:PNP.SI,TD-92 


80009 


151-0350-00 


A8Q90 

A6Q100 


151-0347-00 


TRANSIST0R:W>N,SI,T0-92 
PART MWER TO 8E DETERMINED 


80009 


151-0347-00 


AGQ1Q5 


151-0347-00 


TRANSISTDR:NPN.SI.TD-92 


80009 


151-0347-00 


A6Q110 


151-0311-01 


TRANSIST0R:W>N.SI.T0-126 


04713 


SJE906 


AEQ115 


151-0350-00 


TR»ISISTt)R:mP.SI.T0-92 


60009 


151-0350-00 


AGQ120 


151-0350^)0 


TRANSISTDR:PNP.SI,TO-92 


80009 


151-0350-00 


AGQ130 


151-0347-00 


TWWSISTOR:NPN,SI.TO-92 


80009 


151-0347-00 


A6Q140 


151-0347-00 


TR/WSIST0R:NPH.SI,T0-92 


60009 


151-0347-00 


A6Q1S0 


151-0347-00 


TWWSISTOR:NPN,SI.TO-92 


60009 


151-0347-00 


AGQIGO 


151-1041-00 


TIWISISTDR:FET,N-O«W,SI.T0-71 


04713 


SFD1041 


AEQ190 


151-0188-00 


TRANSISTOR:fW.SI.TO-92 


80009 


151-0188-00 


A6Q200 


151-0190^)0 


TRANSIST0R:HPN,SI.T0-92 


80009 


151-0190-00 


A6Q201 


151-0190-00 


TRANSISTDR:NPN,SI.T0-92 


80009 


151-0190^)0 


A6Q210 


151-0347-00 


TRANSISTDR:NPN,SI.TD-92 


80009 


151-0347-00 


A6Q220 


151-0190^)0 


TWWSISTDR:NPH,SI.TO-92 


80009 


151-0190^)0 


Ae0221 


151-0190^)0 


TRANSISTDR:lffN.SI.T0-92 


80009 


151-0190-00 


A6Q223 


151-0190-00 


TWWSISTOR:HPN,SI,TO-92 


80009 


151-0190-00 


A6Q224 


151-1041-00 


TR«SISTDR:FET,N-a«1,SI .TO-71 


04713 


SFD1041 


A6R1 


322-3218-00 


RES,FXD,niM;1.82K 0rt1,lX.0.2W.T(>T0 


57668 


CRB20 FXE 1KB2 


A6R2 


322-3097-00 


RES,FXD,niM:100 0W,lX,O.2W,T>T0 


57668 


CRB20 FXE lOOE 


A6R3 


307-0104-00 


RES,FXD.CMPSN:3.3 0m,5X,0.25U 


01121 


C833G5 


A6R4 


322-3218-00 


RES.nO),FIlM:1.82K 0W.1X.0.2W.TOT0 


57668 


CR820 FXE 1KB2 


A6R5 


322-3306-00 


RES. FXD, FILM: 15K OH1,1X,0.2W,TC-T0 


57668 


CRB20 FXE 15KD 


A6R6 


322-3193-00 


RES, FXD. FILM: IX 0)M,lX.0.2W.TOT0 


57666 


CRB20 FXE IKOO 
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A6R7 


322-3306-00 


RES,FXD,Fim:15K Oi*),lX,0.2W.Tt>TO 


57668 


CRB20 FXE 15K0 


A6RS 


322-3193-00 


RES,FXD,FIU1:1(C 0W.lX,0.2W,TOT0 


57668 


CRB20 FXE IKDO 


A6R9 


321-0603-07 


RES,FX0,FILM:15K 0ifl,0.1%,0.125W,T{>T9 


19701 


5033RE15K00B 


A6R10 


311-2236-00 


RES,VAR,NONWW:TRHR,20K 0W,20X,0.5W LINEAR 


TK1450 


6F061JT 20K 


A6R11 


322-3218-00 


RES,FXD,FILM:1.82K OHi.lX,0.2W,TC»TO 


57668 


CRB20 FXE 1K82 


A6R12 


322-3097-00 


RES,FXD,FIl>1:100 0m.lX,0.2W,TOT0 


57668 


CRB20 FXE lOOE 


A6R13 


307-0104-00 


RES,FXD,C3ffSH:3.3 0»i.5X,0.25W 


01121 


C833G5 


A6R14 


322-3218-00 


RES,FXD.FIUi:1.82tC Orti,lX,0.2W,TOTO 


57668 


CRB20 FXE 1K82 


A6R15 


321-0603-07 


RES,FXD,nLM:lS(C 0m,0.1X.0.1SW,TC»T9 


19701 


5033RE1SK006 


A6R16 


321-0603-07 


RES.FX0,FIUI:15K Otl,0.K,0.125U,TC-'re 


19701 


5033RE15K006 


ABR17 


321-0816-07 


RES,FXD,FIl>i;5K 0ffl,0.1X.0.125U,TOT9 


19701 


5033RE5K000B 


A6R18 


311-2236-00 


RES,VAR,NONUW:TI»R,20K Of1,20X,0.5W LINEAR 


TK1450 


GF06l(T 20K 


AER19 


322-3481-00 


RES. FXD, FILM; IM OW.1X.0.2W.TC-TO 


57668 


CXB20 FXE IMOO 


A6R27 


322-3450-00 


RES,FXD,FILM:475K OH1,1%,0.2W,TC-T0 


91637 


CCF50164753F 


A6RZ8 


322-3450-00 


RES.FXD,FIIM:475K 0W,1X,0.2W,TC-T0 


91637 


CCF501G4753F 


A6R29 


322-3289-00 


RES.FXD,FIIM:10K OW.IX.O.EW.TC-TO 


57668 


CRB20 FXE lOKD 


A6R30 


322-3289-00 


RES.FXD,niM:10K Ott1,lX,0.2U,T[>T0 


57668 


CRB20 FXE lOKO 


A6R31 


322-3289-00 


RES.FXD.niMiioK om,ix,o.2u,-n>To 


57668 


CR620 FXE lOKO 


A6R32 


322-3450-00 


RES.FXD,nLH:475K Olt1,lX.O.2W.TC-T0 


91637 


CCF50164753F 


A6R34 


322-3289-00 


RES,FXD,FILH:10K 0(ti,lX.0.2W.TC»T0 


57668 


CRB20 FXE lOKD 


A6R35 


322-3354-00 


RES,FXD,FILM:47.5K 0H1,lX,0.2W.Tt>T0 


80009 


322-3354-00 


A6R36 


322-3193-00 


RES. FXD, FILM: IK 0H1,1X,0.2W,TC-T0 


57668 


CRB20 FXE IKOO 


A6R37 


322-3243-00 


RES,FXD,FIIM:3.32K 0ifl,lX,0.2W,TOT0 


80009 


322-3243-00 


A6R38 


322-3289-00 


RES,FXD,niM:10K 0f«,lX,0.2W,H>T0 


57668 


CRB20 FXE lOKO 


A6R39 


322-3481-00 


RES,FXD.FIIM:1M 0HM.1X,0.2W,TC-T0 


57668 


CRB20 FXE IMOO 


A6R40 


322-3354-00 


R£S,FXD,nLM:47.5K OW,1X,0.2W,TC-T0 


80009 


322-3354-00 


A6R41 


321-0983-00 


RES,FXD.niM:4.5 MEG a*l,lX,0.125W.Tt>T0 


91637 


CMF55116-645003F 


A6R42 


322-3243-00 


RES,FXD,FILH:3.32K 0m,lX,0.2W,TOTD 


80009 


322-3243-00 


A6R43 


322-3481-00 


RES,FXD,F1LM:1M (Hi.lX,0.2W,Tl>T0 


57668 


CR820 FXE IWO 


A6R44 


322-3097-00 


RES.FXD.FIIM:100 0m.lX,0.2W.T>T0 


57668 


CR620 FXE lOOE 


A6R45 


322-3385-00 


RES.FXD.niM:100K 0m,lX,0.2W.TOT0 


57668 


CRB20 FXE lOOK 


A6R46 


322-3450-00 


RES,FXD.FIIM:475K 0m,lX.0.2W.TC-T0 


91637 


CCF501G4753F 


A6R47 


322-3097-00 


R£S,FXD,nLM:100 0HH,lX.0.a/,TC-T0 


57668 


CRB20 FXE lOOE 


A6R48 


315-0472-03 


RES,FXD.CMPSN;4.7K 0H1,5X,0.25W 


01121 


CB4725 


A6R49 


322-3148-00 


RES,FXD,niM:340 0W.1X,0.2W,TI>T0 


80009 


322-3148-00 


A6R50 


322-3105-00 


RES,FXD.niM:121 0m,lX.0.2W,TOT0 


57668 


CRB20 FXE 121E 


A6R51 


317-0222-00 


RES,FXD,CMPSN:2.2K CH(.5X.0.12SU 


01121 


BB2225 


A5RS2 


322-3162-00 


RES,FXD.nLM:475 0m.lX.0.af,Tt>T0 


57668 


CRB20 FXE 475E 


A6R53 


322-3162-00 


RES,FXD.FILM:475 CH1,1X,0.2W,TC-T0 


57668 


CRB20 FXE 475E 


A6R54 


322-3069-00 


RES,FXD.FIlM;5l.l OW.1X,0.2W,TOTO 


57668 


CRB20 FXE 51E1 


A6R55 


322-3289-00 


RES,FXD,FIIM:10K 0m,lX.0.2W.T>T0 


57668 


CRB20 FXE lOKO 


A6R56 


322-3450-00 


RES,FXD,nLM:475K 0rti.lX,0.2W.TC-T0 


91637 


CCF501G4753F 


AGR57 


322-3354-00 


RES.FXD.niM:47.5K 0m.lX.0.2W,TOT0 


80009 


322-3354-00 


A6R58 


322-3281-00 


RES.FXD,nLM:8.25K 0m,lX.0.2W.Tt>T0 


57668 


CRB20 FXE 8K25 


A6R50 


322-3273-00 


RES.FXD.FIIM:6.81K 0tti,lX,0.2W.Tt>T0 


57668 


Offi20 FXE 6K81 


AER60 


322-3289-00 


RES.FXD,FIIM:10K 0tti.lX,0.2W.TC-T0 


57668 


CRB20 FXE lOKO 


A6R61 


301-0683-00 


RES.FXD,FILM:68K Oti.SX.O.SU 


19701 


5053CX68KD0J 


A6R62 


322-3289-00 


RES,FXD,niM:10K 0m.lX,0.2W,T[>T0 


57668 


CRB20 FXE lOKO 


A6R63 


315-0472-03 


RES.FXD,CHPSN:4.7K 0W,5X,0.2» 


01121 


CB4725 


A6R64 


322-3069-00 


RES.FXD.FILM:51.1 0H1.1X,0.2W.T[>T0 


57668 


CRB20 FXE 51E1 


A6R65 


315-0202-02 


RES,FXD,C»>SN:2K O«i,5X,0.25W 


01121 


CB2025 


A5R66 


322-3154-00 


RES,FXD,F11M:392 0m,lX,0.2W,T>T0 


57668 


RB20FX392E 


A6R67 


322-3354-00 


RES,FXD,FILH:47.5K 0W,lX,0.2tf,TC>T0 


80009 


322-3354-00 


A6R68 


322-3097-00 


RES. FXD. niM; 100 (Hi.lX.O.ZW.TC-TO 


57668 


CRB20 FXE IXE 


A6RG9 


322-3169-00 


RES, FXD, FILM: 562 OW.1X,0.2W,TC-T0 


91637 


CCF-50-5620-F 


A6R70 


322-3281-00 


RES,FXD.FILM:8.25K 0rt!,lX.0.2W.TC«T0 


57668 


CRB20 FXE 8K25 


A6R71 


322-3193-00 


RES,FXD,FILM:1K 0ifi.lX,0.2U,TOT0 


57668 


CRB20 FXE IKOO 


A6R72 


322-3162-00 


RES.FXD,FILM:475 0W,1X,0.2W,K>T0 


57668 


CRB20 FXE 475E 
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A6R73 


322-3243-00 


RES,FXD,F1LM;3.32K 0tti.lX,0.2W.TOT0 


80009 


322-3243-00 


A6R74 


322-3177-00 


R£S,FXD,FILM:681 0ifl,lX,0.2W.TC«T0 


91637 


CCF5O-2G681R0F 


A6R76 


322-3177-00 


RES,FXD,FILM:681 »fl,lX.0.2W.TC-T0 


91637 


CCF5O-2G681R0F 


A6R77 


322-3243-00 


R£S,FXD,FILM:3.32K 0ffi,K,0.2W,TC-TD 


80009 


322-3243-00 


A6R78 


322-3281-00 


RES,FXD,FILM:8.25K 0rti.lX.0.2W,TOT0 


57668 


CRB20 FXE 8K25 


A6R79 


322-3243-00 


RES,FXD.niM:3.32K 0W,lX.0.2W.TOT0 


80009 


322-3243-00 


A6R80 


322-3210-00 


R£S,FXD.FILM:1.5K 0m,lX,0.2W.TOT0 


57668 


CRB20 FXE 1K50 


A6RS1 


322-3162-00 


RES,F)tD,niM:475 0W,lX,0.2W,TOT0 


57668 


CRB20 FXE 475E 


A6R82 


322-3162-00 


RES.FX0,FILM:475 0rti,lX,0.2W,H>T0 


57668 


CRB20 FXE 475E 


ASR83 


322-3285-00 


RES,FX0,FIIM:9.09K 04UX.0.2W.TOT0 


57668 


CRB20 FXE 9K09 


A6R84 


322-3285-00 


RES,FXO,FILM:9.09»C 0m.lX,0.2W,TC-T0 


57668 


CRB20 FXE 9K09 


A6PB5 


322-3289-00 


R£S,F)C0,FILM;10K »fi.lX.0.2W,TC«T0 


57668 


CRB20 FXE lOKO 


A6RB6 


322-3169-00 


RES,FXD,FILM:562 Ofl,lX.0.2W.TC-T0 


91637 


CCF-50-5620-F 


A6R87 


322-3097-00 


RES, FXD, FILM: 100 »fl,lX,0.2W,TC-T0 


57668 


CRB20 FXE lOOE 


A6R88 


322-3273-00 


RES,FXD,niM:6.81(C 0W.lX,0.2W,Tt>T0 


57668 


CRB20 FXE 6K81 


A6R89 


303-0271-00 


R£S.FX0,OPSN:270 0Hi.5X.lW 


01121 


GB2715 


AER90 


322-3073-00 


RES,FX0,F11M:56.2 0Hi.lX,0.2W,TC-T0 


80009 


322-3073-00 


A6R91 


322-3273-00 


RES.FX0,nLM:6.81K 0H1,lX.0.2W,Tt>T0 


57668 


CRB20 FXE 6K81 


A6R92 


322-3173-00 


RES.FXD,FILM:619 0H1.1X.0.2W,TOT0 


80009 


322-3173-00 


AER93 


321-0076-00 


RES,F)0),FILM:60.4 0Hi.lX,0.125W.TOT0 


91637 


CMF55116G0R40F 


A6R94 


322-3162-00 


RES,FXD,FILM:475 OHI.1X,0.2W.T>TO 


57668 


CRB20 FXE 475E 


A6R95 


321-0076^)0 


RES.FXD,FIIM:60.4 0Hi,lX.0.125W.TC=TO 


91637 


CW55116QDR40F 


A6R96 


322-3273-00 


R£S,F)a),FIl>l:6.81K 0Hi.lX,0.2W,TC-TD 


57668 


CRB20 FXE 6K81 


A6R99 


322-3069-00 


RES,FXD,FILM:51.1 OH1,1X.0.2W.TC»TO 


57668 


CRB20 FXE 51E1 


AGRIOI 


311-0978-00 


R£S,VAft,N0NWU:TtMt,2S0 OHi.O.SW 


73138 


82PR250-37C 


A6R104 


322-3069-00 


RES,FXD,FIl>l:51.1 0Hi.lX,0.2W.TOT0 


57668 


CRB20 FXE 51E1 


ASU05 


322-3069-00 


RES,FXD.niM:51.1 0Hi,lX.0.2U.TOT0 


57668 


CRB20 FXE 51E1 


ASU07 


322-3385-00 


RES.FXD.niMilOCK QHi.lX.O.EW.TC-TO 


57668 


CRB20 FXE lOOK 


A5R10B 


322-3273-00 


R£S,FXD.nLM:6.81K CHi,lX.0.2W.TC-TO 


57668 


CRB20 FXE 6KB1 


A8R1C9 


322-3162-00 


RES.FXD.nLM:475 0»1,1X,0.2W.TC-T0 


57668 


CRB20 FXE 47SE 


A6R115 


322-3289-00 


RES.FXD,F1LM:10K 0Hi,lX,0.2W.TOT0 


57668 


CRB20 FXE lOKO 


AEU16 


322-3289-00 


RES,FX0.niM:lK 0Hi,lX,0.2W,TOT0 


57668 


CRB20 FXE IQKO 


A6R117 


322-3289-00 


RES,FXO,nLM:10K 0H4,1X,0.2W,TI>T0 


57668 


CRB20 FXE lOKD 


A6R118 


322-3289-00 


RE5.FXD.niM:lOK 0Hi.lX.0.2W,TC-T0 


57668 


CRB20 FXE ICKO 


A6R190 


322-3193-00 


R£5,FX0,FILM:1K 0Hi.lX.0.2W.TOT0 


57668 


CRB20 FXE IKDO 


A6R210 


322-3273-00 


RES.FXD,niM:6.81K 0Hi.lX,0.2W,TOTD 


57668 


CRB20 FXE 6KS1 


A6R211 


322-3385-00 


RES,FXD.FILM;100K 0Hi,lX.0.2W.TOT0 


57668 


CRB20 FXE lOOK 


A6R213 


322-3289-00 


RES,FXD,niM:10K aHi.lX,0.2U,TI>T0 


57668 


CRB20 FXE lOKD 


A6R215 


321-0345-00 


RES,FXD,FILM:38.3IC 0Hi,lX.0.125W.T[>T0 


19701 


5043ED38K30F 


A6R220 


322-3481-00 


RES.FXD,FIIM:1M 0Hi.lX,0.2W,T[>T0 


57668 


CRB20 FXE IMOO 


A6R221 


322-3289-00 


RES,FXD.FILM:10K CHI,1X,0.2W,TC-T0 


57668 


CRB20 FXE lOKO 


A6R222 


322-3385-00 


RES.FXD,FUM:100K CHi.lX.0.2U,TOT0 


57668 


CRB20 FXE lOOK 


A6R223 


322-3385-00 


RES,FXO.nLM:lO0K 0Hi.lX,0.2W,TOT0 


57668 


CRB20 FXE lOOK 


A6R224 


322-3385-00 


RES.FXD.HLMilOOK 0Hf,lX.0.2W.TOT0 


57668 


0920 FXE lOOK 


A6R226 


322-3450-00 


RES, FXD, FILM: 479C CH(.1X.0.2W.TOTO 


91637 


CCF501G4753F 


A6R240 


322-3228-00 


RES,FXD.niM:2.32K OHI.1X,0.2W.TOTO 


57668 


0920 FXE 2K32 


AER241 


322-3193-00 


RES. FXD. HIM: IK OHi.lX.O.a.TOTO 


57668 


0920 FXE IKOO 


A6R242 


322-3193-00 


RES.FXD,niM:lK OHi.lX.O.ZW.TOTO 


57668 


0920 FXE IKX 


A6R244 


322-3193-00 


RES, FXD, HIM: IK OHI.lX.O.ZW.TOTO 


57668 


0920 FXE IKOO 


AER245 


322-3450-00 


RES.FXD.nLM:475K 0H1.1X,O;2W.T[>TO 


91637 


CCF50164753F 


A6R246 


322-3265-00 


RES,FXD,niM:5.62K 0Hi,lX.0.2W.Tt>TO 


80009 


322-3265-00 


AER247 


322-3314-00 


RES.FXD,niM:l8.2K OHi,lX.0.2W,TC-TO 


80009 


322-3314-00 


A6T1 


120-0544-00 


XFW.TDROID: 


80009 


120-0544-00 


A6T2 


120-0550-00 


XFNl.TDROID: 


80009 


120-0550^)0 


A6U10 


156-0158-00 


MICROOa.LINEARiBIPOUUt.OUU. OPNL 4W>L 


04713 


MC1458P1/MC14SBU 


A6U20 


156-0158-00 


MICROOa.LINEARiBIPDlAR.DUM. OPNL 4MPL 


04713 


HC145BP1/MC145BU 


A6U210 


156-1200-00 


MlOaXXr.LINEARiBIFET.QUAD OPNL AWL 


01295 


TL074CN 


A6VIU 


152-0149-00 


SEWCOND DVC,0I:ZEN,SI.10V,5X.0.4W.0O-7 


04713 


1N961B 
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Replaceable Electrical Parts 



Tektronix Serial/Asaonbly No. 

CunjgMit Ho. fart No. Effective Dscont Naae & PescriDtion 



Nfr. 

Code Mfr. Part No. 



A6VR2 


152-0212-00 


A6VR4 


152-0149-00 


A5VR10 


152-0580-00 


A6VR200 


152-0149-00 


A6VR201 


152-0149-00 


A6VR210 


152-0149-00 



SEWCOND DVC,DI:ZEN.SI,9V,5X,0.5W,DO-7 
SEMICO® OVC,OI:ZEN,SUOV,5X,0.4W,DO-7 
SEMICO® DVC,DI:ZEN,SI.75V,2%.0.4W.DO-7 
SEMICO® IWC,DI:ZEN,SI.10V,5%,0.4y,DO-7 
SEMICO® OVC,OI:ZEN,SUOV.5%,0.4W.[)O-7 
SEMICO® DVC,DI:ZEN,SI,10V,5X,0.4W,[»-7 



04713 


SZ50646RL 


04713 


1®61B 


04713 


SZ14358a 


04713 


1®61B 


04713 


1®61B 


04713 


1N961B 
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DIAGRAMS 
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Section 1 1 



REPLACEABLE MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Replacement parts are avaUaPle from or ttirough your lo- 
cal Tektronix. Inc. Field Office or representative. 

Changes to Tektronix instruments are sometsnes made 
to accommodate improved components as they become 
available, arvj to give you the benefit of the latest circuit im- 
provements developed in our engineering department. It is 
therefore important, when ordering parts, to indude the fol- 
lowing information in your order: Part number, instrument 
type or number, serial number, and modification number if 
appiicabte. 

If a part you have ordered has bean replaoed with a new 
or improved part, your local Tektronbe, Inc. Field Office or 
representative wW contact you concer ni ng any change in 
part number. 

Chartge information, if any, is located at the rear of this 
manual. 

ITEM NAME 

In the Parts List, an item Name is separated from the 
description by a oolon(:). Because of space imitations, an 
Item Name may sometimes appear as incomplete. For fur- 
ther Item Name identification, the U.S. Federal Cataloging 
Handbook H6-1 can be utilized where possible. 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by Ague arxl index 
numbers to the Mustrations. 



INDENTATION SYSTEM 

This mechanical parts ist is indented to irKiicate item re- 
lationships. Following is an example of the indentation sys- 
tem used in the description column. 

1 2 3 4 5 Name 5 Description 

AssemtJfy and/or Component 

Attaching parts for Assemtiy and/or Component 

END ATTACHING PARTS 

Detail Part of /^ssemUy and/or Component 
Attaching parts tor DetaU Part 

END ATTACHING PARTS 
Parts of DetaU Part 

Attachmg parts for Parts of Detail Part 

END ATTACHING PARTS 

Attaching Parts always appear in the same irxlentation 
as the item it mounts, while the detail parts are Irxiented to 
the right. Indented items are part of, and irxiiuded with, the 
next higher indentation. 

Attaching parts must be purchased saparately, un- 
less otherwise specified. 

ABBREVIATIONS 

Abbrsviations conform to American National Standards 
Institute Yl.l 



PG 509 Pulse Generator Instruction Manuel 



11-1 



Replaceable Mechanical Parts 



CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 



Mfr. 



Code 


Manufacturer 




MuTCSS 


Citv. State. ZId Cafe 


12697 


CLAROSTAT MfG CO INC 


LOWER WASHINGTON ST 


DOVER NH G3820 


24931 


SPECIALTY COmECTOR CO INC 


2100 EARLYUOOO DR 
PD BOX 547 


FRANKUN IN 46131 


26805 


H/A-COM (Mil SPECTRA INC 
MICROWAVE CONNECTOR DIV 
SUB OF M/A-COM INC 


140 4TH AVE 


WALTHAM MA 02154-7507 


71279 


INTERCONNECTION PROOUQS INC 


2601 S GARNSEY ST 


SANTA ANA CA 92707-3338 


77900 


ILLINOIS TOOL WORKS 
SHAKEPROOF DIV 


ST CHARLES RD 


aeiN IL 60120 


80009 


TEKTRONIX INC 


14150 SW KARL BRAUN DR 
PO BOX 500 


BEAVERTON OR 97077-0001 




MICRDOOT ITG INC 
GREER-CENIRAL DIV 


32a W BIG BEAVER RD 


TROY HI 48098 


83486 


ELCO INDUSTRIES INC 


1101 SAMUELSON RD 


ROCKFORD IL 61101 


93907 


TEXTRON INC 
CAHCAR DIV 


600 18TH AVE 


ROCKFORD IL 61106-5161 


Tia326 


NORTHWEST FDURSLIDE INC 


18224 SU lOOTH CT 


TmiATlN OR 97062 


TK1465 


BEAVERTON PARTS MFG CO 


1800 NW 216TH AVE 


HILLSBORO OR 97124-6629 


TK2278 


COMTEK MWUF/cnjRING OF OREGON 
(METALS) 


PO BOX 4200 


BEAVERTON OR 97076-4200 
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Fig. & 
Index 
to; 

1 - 



Tektronix 
Part Ho. 


Serial/Assenbly No. 
Effective Osoont 


Otv 


12345 Noie & DeacriDtion 


Mfr. 

Code 


Mfr. Part Ho. 


105-0665-00 




1 


BAR.LATCH RISE: 


80009 


105-0665-00 


105-0866-00 




1 


LATCH, RETAININ6:SAFETY 


80009 


105-0666-00 


105-0932-00 




1 


LATCH. PANa: SIDE 


80009 


106-0932-00 


119-3682-00 




1 


CHARGE LINE AS;PG509 


80009 


119-3682-00 


119-3749-00 




1 


CABLE,COAXIAL:SEMI RIGID, 2. 5 L W/RTANG 


80009 


119-3749-00 


131-0650-00 




1 


O0NN,FEEDTHRU:9f1 FEWLE EA END 


26805 


2084-5059-02 


131-1315-01 




1 


CONN . RCPT . ELEC : 8NC . FEMALE 


80009 


131-1315-01 


131-4920-00 




1 


CONN,RCPT.ELEC:COPPER CWRGE LINE 


80009 


131-4920-00 


136-0387-00 




2 


JAOC,TIP:U/V 0.04 DIA PIN.GRAY 


71279 


4504352010318 


175-55S7-M 




1 


CABLE ASSY,RF;50 OHi COAX,6.5 L.9-0 


80009 


175-5597-00 


175-5813-01 




1 


CA ASSY,SP.EL£C:2.26 AWG.6.5 L.RIBBON 


80009 


175-5813-01 


175-7571-00 




1 


CA ASSY.SP,ELEC:3,26 AWG,4.5 L.RIBBON 


80009 


175-7571-00 


210-0046-00 




1 


«ASHER,L0(X:0.261 lO.INTL, 0.018 THC,STL 


77900 


1214-05-00-0541C 


211-0101-00 




3 


SCREU.MACHINE:4-40 X 0.25,FLH,100 DEG.STL 


93907 


ORDER BY DESCR 


211-0114-00 




1 


SCREW,MACHINE:4-40 X 0.438,FIH,100 DB.STL 




ORDER BY DESCR 


213-0146-M 




4 


SCREW,TPG,TF:6-20 X 0.312.TYPE B.PNH.STL 


83385 


ORDER BY DESCR 


213-0793-00 




2 


SCREH,TPG.TF:6-32 X 0.4375.TAPTITE,nUi 


83486 


239-006-406043 


214-3143-00 




1 


SPRIHG,HLEXT:0.125 00 X 0.545 L.XLDOP 


80009 


214-3143-00 


214-3364-00 




1 


FASTENER.LATCH;ACETAL,SIL GRAY 


80009 


214-3364-00 


214-3406-00 




1 


SPRINS,FUT:1.48 L X 0.125 W.CU BE 


T1Q326 ORDER BY DESCR 


220-0510-00 




1 


NUT,PLAIN,HEX:0.25 X 0.312 H0(,AL 


80009 


220-0510-00 


220-0787-00 




1 


NUT,PlAIN,HEX:0.25-36 X 0.312 ®(,SST 


24931 


mi09-10 


311-0170-00 




1 


RES,VM,NQNWW:PNL.20K 0W.0.5W 


12697 


381-CH26546 


333-3765-00 




1 


PANa.FRONT: 


80009 


333-37K-00 


337-3039-00 




2 


SHIEU).ELGC:SIDE 


TK2278 ORDER BY DESCR 


337-3627-00 




1 


SHIEL0.ELEC:S0BPANa.P6509 


80009 


337-3627-00 


342-0900-00 




1 


INSULATOR:nBER,CHARGE UNE.PG509 


80009 


342-0900-00 


358-0342-00 




1 


BSHG.WCH TLC:0.2&-32 X 0.159 ID.AL AM)Z 


80009 


358-0342-00 


366-1851-00 




1 


KN06,LATCH:SIL 6Y.0.625 X 0.25 X 1.09 


80009 


366-1851-00 


386-3657-01 




2 


SUPPORT, PUU6-IN: 


80009 


386-3657-01 


386-4910-00 




1 


SUPPORT, FRAHE:REAR 


80009 


386-4910-00 


386-5985-00 




1 


SlBPANa, FRONT: 


80009 


386-5985-00 


407-3905-00 




2 


BRACKET.MTG:0.25 X 0.5.ALUMINUN 


TK1465 ORDER BY DESCR 


426-0724-25 




1 


FR SECT.PUfi-INrBOTTOM 


80009 


426-0724-25 


426-0725-24 




1 


FR SECT.PLU6-IH:TOP 


80009 


426-0725-24 
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